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Over 70% of Mexican farms produce only for selif+ubststmee-and-laek -the necessary 
economies of scale to be commercial. h the arid and semi-arid regions of the country, 
which represents 52% of Mexico's total land, farming is difficult and poverty is common. 
These zones are distinguished by a low level of public investment, scarce official support, 
lack of inter-institutional coordination and non-existence of an integrated policy for 
development. Whether development has occurred as a result of the diverse range of 
projects and programmes is uncertain. 
Participatory research, was used to evaluate the effect of the project 'Water and Life' on 
the development of the rural community of San Felipe (situated in the scmi-arid region of 
Mexico). The research sought to determine whether the community of San Felipe is 
sustainable by exploring the processes by which people achieve (or fail to achieve) 
sustainable livelihoods. Also the research evaluated whether the project 'Water and Life' 
assisted in the process of achieving sustainable livelihoods in San Felipe. Lessons learnt 
for future development endeavours are derived from the study. 
Through the use of PRA techniques, research revealed that the community of San Felipe is 
very vulnerable and cannot secure enough food for its inhabitants. The project 'Water and 
Life' has brought about positive changes to the community, one of its major achievements 
has been to provide the community with three rainwater harvesting systems with a storage 
capacity of approximately 1.2 million L. However, the project has only partially satisfied 
the needs of the community and the project has not reduced the vulnerability of the 
community markedly. Moreover, food security is still an unattainable goal for the 
community and the benefits of the project are likely to disappear in 25 or 30 years. 
Research identified opportunities for San Felipe to improve its livelihood sustainability by 
better management of its valuable natural resources. In addition, improved participation of 
women in decision-making, increased coordination of formal groups of the community and 
the training of women and youth could significantly reduce the vulnerability of San Felipe 
if addressed by the project 'Water and Life' and the community. 
Key words: holistic development, sustainable livelihoods, needs, participatory research, 
semi-arid land, rainwater harvesting. 
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CHAPTER ONE: INTRODUCTION 
1.1 BACKGROUND 
Arid and semi-arid land represents 52% of Mexico's total land (CONAZA, 1999a). These 
zones are distinguished by fragile ecosystems with erratic rainfall of up to 700 mm per 
annum and periodic droughts (IISD, 1999b). Mexican arid and semi-arid zones are 
characterised by communal farming systems that support only a marginal existence 
(CONAZA, 1999a; Wilson and Thompson, 1993). The prevailing productive activities of 
the region are rainfed agriculture and cattle breeding. However, crops frequently fail due to 
adverse conditions and the quality of the cattle is poor. Communities depend on irregular 
income opportunities such as income from wild resources and occasional jobs such as the 
construction of highways and other works on government projects (CONAZA, 1999a). 
In these areas there is a low level of public investment, scarce official support, lack of 
inter-institutional coordination and non-existence of integrated policy for development 
(CONAZA, 1999a). In arid and semi-arid lands development endeavours are inconsistent 
and varied due to the many types of aid projects. Development projects range from 
national programmes to individual initiatives sponsored by private commercial sponsorship 
and individual benefactors. Most of the individual initiatives do not have a theoretical 
basis and rather, are based on past experiences. 
One of these individual initiatives is the project 'Water and Life3, its purpose is to 
introduce a new water culture in the Mexican semi-arid rural region to improve the life 
quality of the peasants, through the establishment of rainwater harvesting techniques 
(Velasco-Molina, 1999). The project 'Water and Life' is attached to the ITESM 
University and originated as a response to the university's mission to foster sustainable 
development. The project selected San Felipe as the first community to receive the new 
technologies. San Felipe is a small community of 73 inhabitants. Few people have regular 
employment and their other productive activities depend on water, which is limited. 
1.2 WESEARCH OBJECTIVES 
To determine whether development has occurred or not, development needs to be judged 
not only in terms of economic growth, but also in terms of elimination of poverty, 
sustainability and people empowerment (Speth, 1994). The purpose of this research is to 
evaluate the effect of the project 'Water and Life' on the development of the community of 
San Felipe. 
To evaluate the project 'Water and Life' first the livelihoods of San Felipe were analysed. 
Once a holistic and integrated picture of San Felipe was depicted, the role of the project in 
the achievement of sustainable livelihoods in San Felipe was analysed. For the analysis of 
the community and the project 'Water and Life', two complementary holistic frameworks 
were selected: the DFID sustainable livelihoods analysis and the Max-Neef human scale 
development approach. 
The specific research objectives are to: 
1. Determine whether the community of San Felipe is sustainable by exploring in a holistic 
and integrated way the processes by which people achieve (or fail to achieve) 
sustainable livelihoods. 
2. Evaluate the project 'Water and Life' in relation to its ability to assist i n  the achievement 
of sustainable livelihoods in San Felipe, as explored by objective l. 
2.1. Determine to what extent the project has satisfied, and will in &he future satisfy, 
the needs of the community. 
2.2. Determine to what extent has the project activities have brought about changes 
for the betterment of the community, and whether there are changes likely in 
the future. 
2.3. Determine the sustainability of project benefits. 
3. Identify the lessons learnt for future development endeavours. 
11.3 REPORT STRUCTURE 
Chapter two introduces the conceptual framework for this research. Chapter three describes 
the research methods and design. Chapter four depicts the background to this case study 
while chapter five shows the research results obtained in the field using the DFlD 
sustainable livelihoods framework and Max-Neef human scale development approach. 
Finally, chapter six draws together the conclusions and suggests recommendations for the 
improvement of the project 'Water and Life' and lessons learnt that can be used in future 
development endeavours. 
CHAPTER TWO: LITEMTUWE REVIEW 
2.1 INTRODUCTION 
This research is based on assumptions and methods that not only generate research results 
but also facilitate sustainable development. Chapter two introduces the conceptual 
framework of this research. The main themes of development discourse: its concepts, 
paradigms, goals, and strategies are brought together to provide a framework from which it 
can be judged whether sustainable development has occurred or not in a project. This then 
serves as the basis for the study and evaluation of San Felipe community and the project 
'Water and Life'. 
2.2 DEFINING DEVELOPMENT 
2.2.1 Crisis Affecting the World 
Modern theories of development and countless development projects concentrate their 
endeavours in three major crises affecting the world: poverty, environmental failure, and 
denial of human rights (Smith, 1997; Ekins, 1992; Korten 1990). Different approaches are 
taken to solve these three crises. Four dominant approaches to development have evolved 
over the last half of the 2oth century: 
1. Rapid economic growth. The dominant approach during the post-World War 11 period, 
emphasises on the total value of economic production and less on the role of the 
individual. This approach assumes that western market economies have achieved rapid 
and sustained growth and that 'third world' countries should follow the western path of 
development (Regan, 1996). This development approach has a focus in linear and 
convergent development through stages of growth, top-down decision-making 
processes, reliance on a trickle-down effect for distribution of resources and non- 
sustainable exploitation of natural resources (Chambers, 1997; Cernea 199 1). 
2. Development as structural change. Emerged in the mid 1970s, in this approach 
development is defined as economic, political, social and cultural independence with 
an explicit commitment to social justice and to equality in the distribution of wealth 
and resources (Regan, 1996; UNIDP, 1999b). 
3. Development as liberation. Emerged at the time of the democratisation movements of 
the late 1980s and early 1990s in Africa, Latin America and Eastern Europe. 
Emphasises on the integrity and humanity of each person and on the creation of 
circumstances in which such traits can be realised. The traditional view of economic 
growth is seriously challenged because it is argued that over-concern with material 
well-being creates just as many problems as it solves. The developed countries are 
seen as mal-developed (Regan, 1996; UNDP, 1999b). 
4. Gender, culture and the environment. These issues have been significantly absent from 
the mainstream of development in the past. In recent years, the recognition of the 
subordination of women in gender relations, the acknowledgment of traditional 
knowledge, culture diversity and the awareness of environment deterioration have 
contributed to a more rounded and sensitive definition and concept of development 
(Regan, 1996). The inclusion gender, culture and environment awareness has 
enhanced the seeking of justice and liberation by development endeavours. 
The appearance of new approaches to development denote a major change in paradigm that 
could be explained as a change from a vision 'centred in things' to a new one 'centred in 
people' (Chambers, 1995). This shift is also described by Max-Neef (1991, p.16): 
development is about people and not about objects". Korten (1990) differs on terminology, 
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naming the things-centred paradigm as 'development as growth', where both human and 
environmental considerations are being subordinated to the goal of economic growth. He 
claims that the critical issue for the 1990s is not growth, it is transformation. 
However, economic issues have not been ignored in more recent approaches to 
development but rather other issues, such as participation, human rights, and gender, are 
seen as equally important. The development concept has evolved into more holistic 
approaches that integrate economic, social, political, cultural and spiritual aspects of 
human endeavour. 
2.2.2 Addressing the World Crisis 
How can it be judged whether development has occurred? That is, how can it be known 
when the crisis of poverty, environmental failure, and denial of human rights have been 
addressed. Korten (1990) suggests that the solution for these three crises resides in the 
transformation of the societies' institutions, technology, values, attitudes and behaviour. 
The transformation must address three basic needs: justice, sustainability and inclusiveness 
(Korten, 1990). 
Development endeavours that take a more people-centred approach to these crisis 
promotes goals such as sustainable livelihoods, local participation, empowerment, and 
emancipation of women and children (The World Bank, 1999; UNDP, 1999a). In general, 
it seems that the concepts of poverty, sustainability and participation are key to understand 
the process of development. These issues are developed in the following sections. 
2.3 POVERTY 
Poverty has been defined in many different ways. Kunbar and Squire (1999) highlight the 
progressive broadening of definition and measurement of poverty, from a narrow 
income/consumption approach to other dimensions of living standards such as longevity, 
literacy and health, and most recently, to concerns with risk, vulnerability, powerlessness 
and lack of voice. As shown in Table 1, this broadening changes remarkably the thinking 
about measurements and strategies to seduce poverty. 
Table 1: The Evolution of Thinking about Poverty 
commodities. I subsistence). 1 capita income I 
Definition of Poverty Measurement 
Lack of income or Poverty lines (budget for minimum 
Lack of long lives, 
health services and 
education. 
Strategies 
Expansion of per 
Risk and vulnerability, 
powerlessness and 
lack of voice. 1 participation. 
Source: based on Kunbar and Squire, 1999 
Human poverty index (Longevity, 
literacy and living standard). 
1) Longevity = % of people who die before 
age 40. 
2) Literacy = % of adults who are literate. 
3) Living standards = % of population with 
access to health services, safe water, and 
% of malnourished children under age 5. 
Participatory Poverty Assessment (views 
about poverty from the poor themselves). 
Traditional approaches to development have fostered consumerism due to the narrow 
perspective of poverty as income and consumption. However, nowadays it is evident to 
see that excessive consumption damages the environment and generates gross inequalities 
(UNDP, 1998; Korten, 1996). 
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(economic growth). 
Investment in better 
health and education. 
Safety nets, access to 
credit and 
A broader approach of poverty is 'human scale development' described by Max-Neef 
(1991), where poverty is defined and measured beyond the income/consumption concept. 
Max-Neef, a Chilean economist who has worked for many years with the problem of 
development in the third world, criticises the conventional models of development that 
have led to increasing poverty, massive debt and ecological disaster for many 
communities. Max-Neef (1991) asserts that fundamental human needs are finite, few and 
classifiable, which contradicts the conventional supposition that human needs are infinite 
and that an increase in consumption clearly contributes to human development 
Max-Neef (1991) classifies the fundamental human needs as subsistence, protection, 
affection, understanding, participation, idleness, creation, identity, and freedom. 
Therefore, different countries may present different 'poverties' and 'wealths' that need to 
be addressed. While many countries have been classified as 'developed' because of an 
adequate satisfaction of the needs of subsistence, protection and freedom, they may present 
serious dissatisfaction on such needs as identity and affection. Thus poverty is a multi- 
dimensional phenomenon. These dimensions include spiritual poverty, which is 
considered to be manifested by the spread of values of over-consumption. Thus not only 
under-consumption, but also excessive consumption that has generated pathologies of 
poverty. For instance, Smith (1997, p.3-4) describes a spiritual poverty that affects the 
urban, industrialised world: 
Cities grow too big with little sense of community; people are increasingly mobile, 
focussed on individual competition and consumerism, and are bombarded with media 
messages. The ties that compassionately bond human relationships are disturbingly 
weak. Too many people are vaguely discontent or living on the edge of anger. Rising 
rates of addictions to drugs and alcohol, child and sexual abuse, battery, family 
violence, loneliness, obesity, depression, and suicide attest to widespread confusion 
and emptiness. This is a poverty of spirit. It also cyclical, revealing symptoms of 
poor health that also lead to limited opportunities in life. 
Housing, cars, food and other wants are commonly referred to as needs. However, Max- 
Neef (1991) defines them as satisfiers. Max-Neef (1991) lists five types of satisfiers: 
violators or destroyers, pseudo-satisfiers, inhibiting satisfiers, singular satisfiers and 
synergic satisfiers. Many development approaches focus on achieving specific satisfiers 
without really reflecting on whether there are any other satisfiers that could more 
adequately address the identified need. 
The approaches to development have broadened to a more holistic focus, and paradigms 
have become more people-centred. As well, poverty assessment has evolved from simple 
poverty lines to a more participatory approach where poor people are given the opportunity 
to contribute to the definition of poverty. With this new approach, risk, vulnerability, 
powerlessness and lack of voice have been identified as dimensions of poverty. By adding 
these dimensions to the poverty phenomenon, sustainability and participation have been 
integrated into poverty reduction strategies (DFID, 1999; World Bank 1999; UNDP, 
1999a; LISD, 1 999a; Korten, 1996). 
2.4 SUSTAINABILITY 
While there are many different definitions of sustainable development, most are variations 
of what was expressed by the World Commission on Environment and Development in 
their 1987 report 'Our Common Vision' (The Earth Council, 1999; UNDP, 1999c; Singh 
and Strickland, 1994). The report defines sustainable development as follows: 
Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs. It contains 
within it two key concepts: The concept of 'needs', in particular the essential needs of 
the world's poor, to which overriding priority should be given; and the idea of 
limitations imposed by the state of technology and social organization on the 
environment's ability to meet present and future needs. (The World Commission on 
Environment and Development, 1987, p.43). 
Sustainable development has interdependent economic, social and environmental 
dimensions that can no longer be seen as separate issues. It has been recognised that the 
eradication of poverty is a requirement for sustainable development, in order to decrease 
the disparities in standards of living and better meet the needs of the majority of the people 
of the world (UNDP, 1999c; DFID, 1997; Agenda 21, 1992). It has also been recognised 
that environmental issues are best handled with the participation of all concerned citizens, 
at the relevant level. Thus for example, women's full participation is essential to achieve 
sustainable development (DFID, 1997; Agenda 2 1,1992). 
In the last decade it has become evident that there is a need to integrate poverty reduction 
strategies, sustainable development and participation and empowerment processes into a 
framework for policy analysis and programming. The term 'sustainable livelihoods9 has 
become the concept used to link together socioeconomic and ecological policy 
considerations (UNDP, 1999c; DFID, 1999; IISD, 1999a; Korten, 1996; Loubser, 1996). 
Livelihoods are the means, activities, entitlements and assets by which people make a 
living (UNDP, 1999~;  Hoon, Singh and Wanmali, 1997; Eoubser, 1996). h many 
'developed' countries the concept of single wage earner in a career job is common. In 
contrast, livelihood structures in 'third world' countries are complex, usually integrating 
the incomes, skills and services of the family in an effort to reduce the risks associated 
with living near subsistence (IISD, 1999a). People can have several sources of livelihoods 
and a variety of strategies for securing a livelihood. A livelihood system is dynamic and 
embraces both the present availability of the means to make a living and the security 
against unexpected shocks or crises that threaten livelihoods (Hoon, Singh and Wanmali, 
1997; Eoubser, 1996). 
In general, sustainable livelihoods can be defined as: 
Sustainable livelihoods are derived from people's capacity to make a living by 
surviving shocks and stresses and improve their material condition without 
jeopardizing the livelihood options of other people's, either now or in the future. This 
requires reliance on both capabilities and assets (i.e. stores, resources, claims and 
accesses) for a means of living. A livelihood is sustainable if it can cope with, recover 
from and adapt to stresses and shocks, maintain and enhance its capabilities and 
assets, and enhance opportunities for the next generation. (Hoon, Singh and Wanmali, 
1997, p. 5). 
An example of a framework based on the concept of sustainable livelihoods is described 
below. 
2.4.1 DFID Sustainable Livelihoods Framework 
The livelihoods framework is a tool to improve the understanding of livelihoods, 
particularly the livelihoods of the poor. The framework is centred on people, and focuses 
in the strengths of the community, not the needs (DFID, 1999). It does not work in a linear 
manner and does not try to present a model of reality. 
As shown in 
Figure 1, livelihoods are shaped by a multitude of different forces and factors that are 
themselves constantly shifting (DFID, 1999). 
Figure 1: Sustainable Livelihoods Framework 
LIVELIHOOD ASSETS 
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2.4.1.1 Vulnerability Context 
L 
The vulnerability context frames the external environment in which people exist. It is 
classified in trends, shocks and seasonality. For example, the vulnerability context of a 
community could be analysed by population and technological trends; natural, economic or 
conflict shocks; or the seasonality of prices and production. The vulnerability context is 
important because it has a direct impact upon people's asset status and the options that are 
open to them in pursuit of beneficial livelihood outcomes (DFID, 1999). 
I 
2.4.1.2 Livelihood Assets 
Source: adapted from DFID, 1999 
Also known as livelihood capitals, these are classified as human, natural, financial, soci J and 
physical assets. Livelihoods are built upon these assets; they are the strengths of the 
community and could ensure sustainability if nurtured and combined in innovative ways 
(DFID, 1999). In 
Figure 1, the livelihood assets are represented as a pentagon. Human capital represents 
skills, knowledge and ability to labour and good health. Social capital represents social 
resources such as networks, formal groups and relationships of trust. Natural capital 
comprises the natural resource stocks such as water, the land, the forests, and services such 
as waste management and erosion protection. Physical capital cornprises the basic 
infrastructure and producer goods needed to support livelihood, such as roads and 
telecommunications. And financial capital denotes the financial resources that people use 
to achieve their livelihood objectives, such as availability of cash (DFID, 1999). 
2.4.1.3 Transforming Structures and Processes 
Transforming structures and processes refers to the institutions, organisations, policies and 
legislation that shape livelihoods. Structures and processes are of crucial importance for 
sustainability because they determine the access, terms of exchange, and returns from 
assets and livelihood strategies (DFID, 1999). Examples of structures are the government 
and the private sector. Examples of processes are laws, policies, culture and institutions. 
2.4.1.4 Livelihood Strategies 
Livelihood strategies denote the range and combination of activities and choices that 
people make or undertake in order to achieve their livelihood goals (including productive 
activities, investment strategies, reproductive choices, etc.) (DFID, 1999). 
2.4.1.5 Livelihood Outcomes 
Livelihood outcomes are the achievements or outputs of the livelihood strategies. These 
are classified in 1) more income; 2) increased well-being; 3) reduced vulnerability; 4) 
improved food security; and 5) more sustainable use of the natural resource base (DFID, 
1999). 
2.5 PARTICIPATION 
'Participation' is a term that has been included in the development discourse since the 
1950s and 1960s. The 1950s and the 1960s saw the start of an emphasis on community 
development, where initiatives of development assistance and of planned interventions 
sought to involve local people in efforts to improve their community (UNDP, 1999d). 
Despite the multitude of participatory approaches that are recognised in the development 
world, Korten (1990) criticises current development practice as systematically depriving 
substantial segments of the population of the opportunity to make recognised contributions 
to the improved well-being of society. This situation is well described by the Bahi'i 
International Community (1995, p. 2) as follows: 
Despite acknowledgment of participation as a principle, the scope of the decision- 
making left to most of the world's population is at best secondary, limited to a range 
of choices formulated by agencies inaccessible to them and determined by goals that 
are often irreconcilable with their perceptions of reality. 
Korten (1990) calls for 'inclusiveness' to eliminate this repression by giving the right to 
everyone who chooses to, to be a productive, contributing community member and to be 
recognised and respected for this contribution. Most of the latest development discourse 
supports inclusiveness and participation. Many well-established traditions have put 
participation, action research and adult education at the forefront of attempts to emancipate 
disempowered people (Pretty et al, 1995). However, so called participation may not always 
contribute to the process of inclusiveness as described above. 
However, as the development paradigms have become more people-centred, the concept 
'participation' has also evolved. Participatory development, as it is known today, arose as 
a reaction to the failure of development to improve the majority poor of third world 
countries. It has been particularly popularised by Gordon and Chambers, and more 
recently by Korten (Rennie and Singh, 1996). 
Participation can interpreted and described in several ways: 
1. Participation as a means. People and their participation is used as a tool by outsiders 
for the achievement of some implicit or intentionally concealed aim. In this way 
participation becomes the means whereby such aim can be implemented more 
effectively (UNDP, 1999d; Rocheleau and Slocum, 1995). This participation is 
sometimes referred to as 'technical' (Selener, 1997), or described as a 'co-opting 
practice' to mobilise local labour and reduce costs (Chambers, 1995). 
2. Participation as an end. Participation is seen as a goal itself where it is sought to 
empower people. Participation becomes an instrument of change and it can help to 
break the exclusion of poor people and provide the basis for their more direct 
involvement in development initiatives (UNDP, 1999d). It describes an empowering 
process which enables local people to do their own analysis, to take command, to gain 
in confidence, and to make their own decisions (Chambers, 1995; Rocheleau and 
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Slocum, 1995). This type of participation has also been described as 'political' 
participation (Selener, 1997). 
3. Pseudo-participation. Participation is used for the manipulation of people to do what 
the outsiders perceive as important for their own benefit rather than to empower the 
participants. This type of participation could be referred to as 'paternalism', where 
participants are treated as passive objects, incapable of taking an active part in the 
process (Selener, 1997). Participation is used as a cosmetic label, to make whatever is 
proposed appear good. Donor agencies may be required to use participatory 
approaches, and although some participatory techniques and traditions are used their 
reality is still top-down in a traditional style (Chambers, 1995). 
Not all interpretations of participation will foster the process of eliminating repression and 
promoting inclusiveness. Only if participation is used as an end can it be a tool to empower 
deprived segments of society. 
2.6 SUMMARY 
How can it be judged whether development has occurred? To answer this question the 
chapter started by defining development and recognising that the world's main 
development problems are poverty, environmental degradation and denial of human rights. 
It was determined that these problems can be solved by addressing the needs of justice, 
sustainability and inclusiveness. The chapter continued by describing the threads of 
poverty, sustainability and participation which are essential elements of contemporary 
development. Emphasis has been placed on Max-Neef approach and DFID sustainable 
livelihoods framework. The elements addressed offer a holistic conceptual framework 
from which successful development endeavours within communities and projects can be 
identified. 
CHAPTER THREE: RESEARCH METHODS AND DESIGN 
3.1 INTRODUCTION 
The objective of this research is to evaluate the effect of the project 'Water and Life' on 
the development of the community of San Felipe. As identified in the literature review, 
poverty, sustainability and participation are essential elements to take into account when 
judging development. Thus, the research was designed to explore the sustainability of San 
Felipe's livelihoods using the DFID sustainable livelihoods framework as a first stage in 
the evaluation of the project 'Water and Life'. The second stage concentrates on 
determining the relevance and impact of the project 'Water and Life' in the achievement of 
sustainable livelihoods in San Felipe. For this second stage the Max-Neef human scale 
development approach was used as a basis. 
To gather the necessary data, the research methods and design must be congruent with the 
sustainable livelihoods framework and the Max-Neef human scale development approach. 
This chapter describes the research methods and design. 
3.2 RESEARCH DESIGN 
The research methods and design are based on the critical social science and feminist 
research approaches. The purpose of the study is exploratory. It is an applied research 
based on participatory action research and participatory evaluation. The research is a 
qualitative single-case study that gathers data through participatory rural appraisal 
techniques. 
The research design evolved in accordance to PAR assumptions and PRA foundations of 
methods, sharing, behaviour and attitudes. Participation is seen as a goal in itself seeking 
to empower people, and thus involves participants in the design process as well as the 
analysis process. This goal is not sacrificed for the creation of research results. The design 
of the research can be divided into five phases: 
1. Participation of stakeholders in the design of the research. 
2. Collection of the secondary data. 
3. Community participatory research. 
4. Community Action Plan. 
5. Semi-structured interviews. 
Parallel to these five phases, valuable information was collected through observation and 
informal discussions with the different stakeholders of the community. 
3.2.1 First Phase: Participation of the Stakeholders in the Design of the Research 
For the first phase it was important to identify the stakeholders of San Felipe and the 
project 'Water and Life'. The most important stakeholders of San Felipe are presented in 
Table 2. 
Table 2: Stakeholder Analysis 
The coordinator of the project 'Water and Life' and the Commission of San Felipe were 
selected to participate in the design of the research because they are key gatekeepers of the 
community. Without their participation it would be very hard to carry out research inside 
the community and generate rapport. 
Stakeholder groups 
Municipality Mayor 
San Felipe Commission 
Coordinator of the project 
'Water and Life' 
Assistant coordinator of the 
project 'Water and Life' 
San Felipe community 
Women 
Men 
Youth 
Children 
Primary teacher 
Kindergarten teacher 
Evangelical priest 
ITESM 
Donors 
The coordinator of the project 'Water and Life' was asked if there was any information 
that he would like to obtain through this research. The coordinator expressed his interest 
and concern in knowing what would happen to the project's benefits when the project 
finishes. This interest was included as one of the objectives of the research. 
Interest(s) at stake 
To look after the welfare of the municipality of Doctor Arroyo. 
To execute the decisions of the community and to represent the 
community of San Felipe to wider institutions. 
To introduce a new culture of water in the Mexican semi-arid rural 
region. To improve the life quality of the peasant population. 
To support and follow up the activities of the project 'Water and 
Life'. 
To better their own situation and for future generations. 
To teach the children. (An outsider, not a member of the 
community) 
To teach the children. 
Offer Sunday service. (An outsider, not a member of the 
community). 
Foster research and extension that contributes to the sustainable 
development of Mexico. 
Not directly involved as their funds are donated to and are the 
responsibility of ITESM. 
The Commission of San Felipe participated in the design of the participatory community 
research. The Commission determined the dates, venue, schedules, and selection of people 
who would participate in the research. The Commission was responsible for the 
organisation of the community research; they informed and invited the participants. 
3.2.2 Second Phase: Collection of the Secondary Data 
Secondary data was collected and its purpose is shown in Table 3. There was broad 
statistical information, and general data about the semi-arid region of Mexico. However, 
there was little information available about the project 'Water and Life' and about San 
Felipe. 
Table 3: Secondary Data 
Historical archives. region and the project 'Water and Life' 
Academic research. Determine the vulnerability context of San 
Population census data. Determine the organisations and 
Project 'Water and Life' archives: institutions that exist and have influence 
San Felipe rainfall 1996-1999. upon San Felipe's livelihoods. 
Water consumption from the vegetable garden cistern. 
Vegetable garden production. 
Manual irrigation of the peach orchard. 
3.2.3 Third Phase: Community Participatory Research 
The participatory research carried out in the community was designed with the 
Commission one week before the actual community research (Table 4). The aims of the 
research were presented to the Commission, and it was explained that the findings would 
not necessarily be translated into action unless the community was able to implement the 
action by their own means. The reason for this was so that the community did not have 
unrealistic expectations of benefits from the research process. 
Table 4: Community Participatory Research Design 
It was decided to have participants in groups of five members with each group working 
with the researcher for one day. These groups were segregated by gender, and were 
composed of married people with an age range of 23 to 70 years old. The selection of the 
first four groups was left to the discretion of the Commission. The fifth group (Friday) 
was composed by one of the members of the former groups (Table 4). Due to the fragility 
of the community whereby a day without work is a day without eating, and because the 
research did not have any tangible benefit to the community, it was decided to 
acknowledge the work of the participants with a symbolic payment. However, the youth 
group and the community session were arranged without any payment. 
12 
Days 
Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Groups 
Arrival 1 1.30 am 
5 men (Group 1) 
5 men (Group 2) 
5 women (Group 3) 
Youth group (6 men, 3 
women) 
5 women (Group 4) 
2 men and 2 women (Group 5) 
Community session 
Feedback to the coordinator 
Schedule 
9-12 a.m., 1- 4 p.m. 
9-12 a.m., 1- 4 pm.  
9-12 a.m., 4-7 p.m. 
7-8 p.m. 
9-12 a.m., 4-7 p.m. 
9-12 a.m. 
5-6.30 pm. 
Details 
Dates: 26 July- 1 August 
1 day: 6 hours $40.00 
?h day: 3 hours $20.00 
Place: 'La Corregidora' 
(Old Kindergarten) 
For women to feel comfortable and express themselves freely it was necessary for the 
researcher to meet separately with the women and the men (Table 4). The gender 
segregation of groups was essential because it brought insights into how access to and 
control of domestic and community resources varied according to gender, and clarified the 
roles and activities of men and women (Rietbergen-McCracken and Narayan, 1998). 
The Commission played an important role in the success of the week. Their advice made it 
possible to design schedules that suited the people, especially making it possible for the 
women and youth to attend (Table 4). The ten people selected by the Commission covered 
11 families from the 13 families living in the community. The other two families were 
omitted because one family had migrated temporarily, and the other family does not have 
children and is seldom in San Felipe. Therefore, the selection made by the Commission 
covered all the inhabitants of San Felipe apart from the children. Children could not be 
included because they were on school holidays and the primary teacher was not available. 
This situation made it impossible to gather the children. 
Techniques used in the different groups are shown in Table 5. The data was triangulated 
by collecting the same information from different groups and by different techniques. 
Groups also participated in taking pictures and video recording. Original results, including 
a copy of the pictures and video taken, were left with the Commission. The video taken 
during the week was shown after the community session (Table 4). 
The researcher lived in San Felipe during the field research. The Commission arranged 
accommodation and food for the researcher for the week. They also arranged 
transportation to and from San Felipe because public transport to San Felipe is available 
only once a week. 
Table 5: Participatory Techniques for the Community Research 
I Technique 
Mapping 
I Time Line 
Group I Purpose 
l 
G1 I Identify resources and problems regarding community management and 
use. 
G 1 Identify the most important events that had occurred in San Felipe. 1 Identify trends and shocks. l 
Identify the criteria used by local people to measure poverty. 
Determine levels of poverty and the poorest in the community. 
Determine desired livelihood outcomes. 
Productive Activity Analysis 
Analysis I I 
l 
G2 Analyse the main sources of income and expenditure in the household 
1 I Identify the strategies that people use to cope with stresses and shocks. 1 
G3 Determine food and water consumption trends 
I I Identify the needs regarding food and water I 
Identify the strategies that people use to cope with stresses and shocks. 
G4 Determine food and water consumption trends. 
Identify main sources of water for consumption and household use. 
ses and shocks. 
Identify main productive activities. 
Identify needs and problems. 
I I I Identify the strategies that people use to cope with stresses and shocks. ( 
Ranking G3 Identify and prioritise the main local products of the community and. 
hare the results with the community. 
I l J 
G1: Group 1 (men) 62:  Group 2 (men) G3: Group 3 (women) 
G4: Group 4 (women) G5: Group 5 (mixed) YG: Youth Group (mixed) 
3.2.4 Fourth Phase: Community Action Plan 
One week after the participatory community research, the Commission was asked to 
elaborate an action plan based on the issues raised during the participatory research. The 
purpose of the action plan was to commit the research to a practical activity that could 
benefit the community. Its other purpose was to determine which needs and problems 
identified in the research could be solved without external aid. 
3.2.5 Fifth Phase: Semi-structured Interviews 
Only key informants were selected for semi-structured interviews. These key informants 
were interviewed separately because their inclusion in group discussions would bias the 
response of the other participants. Description of the semi-structured interviews and other 
additional participatory techniques are shown in Table 6. 
Table 6: Additional Participatory Techniques 
I Assistant / Identify strengths and weaknesses of the project. 
Technique 
Semi-structured 
interview 
coordinator of / Determine level of participation of the people. the project 
I - " 1 Determine impact and relevance of the project. 
Informant 
Coordinator of 
the project 
I I ( Identify livelihood strategies of San Felipe. 
Purpose 
Obtain background information about the region and the project 
'Water and Life'. 
I I Identify livelihood resources of the region. 
I I I Determine the impact of the project at the district level. 
Mayor of 
Doctor Arroyo 
Obtain background information on Doctor Arroyo, its projects 
and priority needs. 
I Observation and I Community [ Obtain background information about the community and the 
Venn Diagram 
Identify resources and activities and the way they cope with 
stresses and shocks. 
Coordinator of 
the project 
informal 
discussions 
Identify livelihood outcomes. 
Determine the organisations and institutions that exist and have 
influence upon San Felipe's livelihoods. 
Identify the key groups and individuals in San Felipe and the 
project 'Water and Life' . 
3.2.6 Methods 
Project Staff 
3.2.6.1 Semi-structured Interview 
project. 
Identify needs and problems. 
Also called conversational interviews, semi-structured interviews make use of a flexible 
interview guide to ensure that the interview remains focused on the research issue at hand 
while keeping the conversation informal enough to allow participants to introduce and 
discuss issues that they deem relevant (Rietbergen-McCracken and Narayan, 1998; The 
World Bank, 1996). 
3.2.6.2 Focus Group 
A focus group is a semi-structured consultation with a small group to explore people's 
attitudes, feelings, or preferences, and to build consensus. A focus group is a compromise 
between participant observation and preset interviews (The World Bank, 1996). 
3.2.6.3 Mapping 
Mapping is a means of collecting data about people's own perspective of their environment 
and locality. A map can display visually geographic features, common social 
characteristics or local resources and their location. It not only provides information about 
physical characteristics but can also reveal much about the socio-economic conditions and 
how the participants perceive their community (Rietbergen-McCracken and Narayan, 
1998; Young and Hinton, 1996). 
3.2.6.4 Transect Walks 
Transect walks are walks around the community accompanied by the local people in order 
to observe the people, surroundings and resources (de Negri et al, 1998), and gain 
information from the local people about the observations. 
3.2.6.5 Time Line 
A time line is a linear presentation of local history or trends. Time lines indicate the 
changes that have happened in the community over time and significant events in the 
history of the community (Young and Hinton, 1996). 
3.2.6.6 Ranking, Scoring and Matrices 
These techniques are very commonly used tools and have a broad application. They can be 
broadly classified into four types (Jones, 1996): 
1. Ranking. Elements are ranked in order of preference or importance. 
2. Matrix Ranking. Involves listing the elements down one side, and the criteria on which 
they are judged, gained from informal discussion with participants, across the top. 
Each element is ranked in terms of each criteria. 
3. Matrix Scoring. Based on the same principle as matrix ranking but the elements are 
not simply ranked but also scored. In this way not only are preferences found, but the 
relative weight given to each preference is indicated. 
4. Matrix Analysis. It does not involve scoring or ranking, per se, but uses other 
indications of frequency. 
3.2.6.7 Venn Diagrams 
Venn diagrams are usually used to identify key institutions, organisations and individuals, 
and their relationship with the local community or other group. On the Venn diagram, 
each institution is represented, usually by a circle, and the size of the circle represents the 
importance and the distance or degree of overlap is the level of interaction that occurs 
(Jones, 1996). 
3.2.6.8 Flow Diagrams 
Flow diagrams are graphical representations of processes on chains of events. They help 
communities to analyse the impact of different problems and solutions and they help to 
illustrate linkages between different events (de Negri et al, 1998). 
3.2.6.9 Daily Schedule 
Daily schedules are useful as a way for community members to show how they spend their 
day (Rietbergen-McCracken and Narayan, 1998). One of the techniques is to make a 
linear presentation of the activities. 
3.2.6.10 Brainstorming, Observation and Informal Discussions 
These three techniques are simple and self-explanatory techniques that are very valuable 
for the collection of qualitative data (Chambers, 1992). 
3.3 CONSTRAINTS 
1. One of the major constraints was the limited time to carry out the research. It took one 
month to build rapport with the different stakeholders and collect the secondary data. It 
was a slow process that was not under the control of the researcher. It was only 
possible to spend 17 days in San Felipe as the researcher became ill, there was limited 
transport, the researcher could not impose on village hospitality and the budget was 
limited. 
2. Timing of the research caused some constraints. School holidays and the absence of 
the primary teacher made it impossible to involve the children. There was also a 
seasonal bias in that participants raised problems mainly of the season they were 
experiencing at the time the research was carried out. Ideally, the researcher should 
return at another time of the year to verify results and avoid this bias. 
3. Lack of indicators and clear objectives made the evaluation of the project 'Water and 
Life' difficult. It was not known with certitude what was expected of the project nor 
what the criteria for success, efficiency or effectiveness were. 
4. Women's groups struggled to speak out as they were not used to expressing their 
opinion. Women needed to bring their children along to the sessions, which made the 
facilitation of the techniques difficult. Women did not participate in the initial design 
of the research because all the members of the Commission are men. However, the 
women were able to make suggestions as the research progressed. 
5. Despite the fact that the project coordinator was not present during the research, some 
of the participants felt concerned about addressing the project. They felt loyalty to the 
coordinator of the project (especially the Commission members) and were reluctant to 
discuss the shortcomings of the project 'Water and Life'. 
6. The community session, which was carried out by the individuals of the community, 
took more time than expected and at the time for feedback it started to rain. Therefore 
the community plan was designed by the Commission and not by the community. It 
was not possible to organise another community session after the first one. 
7. The last month of the research the coordinator of the project 'Water and Life' became 
severely ill. Therefore, further interviews or feedback of the results was not possible. 
8. Because of the nature of this research, uncertainty as to what was going to be achieved 
was an on-going feature during the fieldwork. There was uncertainty about who the 
stakeholders would be and the participation of stakeholders in the research design. 
There was uncertainty as to the participation of the community in the collection and 
analysis of the data. There was uncertainty as to the ability to implement the research 
due to the limited budget and the susceptibility of the researcher to health problems 
caused by the adverse living conditions of the area. Flexibility was the key to the 
successful completion of this research. The formulation of the action plan is an 
example of this flexibility, where it could not be carried out as expected due to the 
participation of the local people in the presentation of the findings. 
CHAPTER FOUR: BACKGROUND TB THE CASE STUDY 
4.1 INTRODUCTION 
This chapter reviews the relevant secondary data. This secondary data review provides the 
necessary contextual background to the case study. Sources include national and regional 
statistics, government agencies' documents, census data, the project 'Water and Life's' 
documents and regional academic research. 
4.2 MIEXICAN AGRICULTURAL SECTOR 
Historically, Mexico has been a net agricultural importer. As described by the Canadian 
Embassy in Mexico (1997), Mexico's agri-food sector cannot produce enough food to feed 
its current population of 93 million. Agricultural production makes up only 5.4% of the 
GDP and is declining as the economy develops and diversifies. Over 70% of Mexican 
farms are subsistence or community farms and lack the necessary economies of scale to be 
commercial. Mexico has 27 million productive hectares but the average farm size is 5 
hectares and less than 7 million hectares have access to irrigation. 
As explained by Wilson and Thompson (1993), approximately 40% of the agricultural land 
in Mexico is controlled by organised communal farming systems named 'ejidos'. Gutierrez 
(1996) describes the ejido as an extension of land owned by members of a given rural 
community and administered and represented by an elected government body consisting of 
three people. This elected government body is known as a ~ommission'. The Agrarian 
Law regulates the creation and operation of the ejidos and communities (CEC, 1995). 
Heterogeneity is a dominant characteristic of the Mexican ejido. The variability in size, 
resource base, technology and productivity is striking. According to Wilson and Thompson 
(1993), some ejidos control 30,000 ha and have 1,000 members. Others may own 100 ha 
which are farmed by 10 families. In the irrigated ejidos of northwest Mexico, commercial 
crops are grown with the most modern agricultural practices. The majority of the ejidos in 
central Mexico produce subsistence crops such as corn and beans, while in semiarid and 
arid regions, herders shepherd goats through desert lands which support only a marginal 
human existence. 
There are several national programmes that foster the ejido's development. One of them is 
PROCAMPO, which is a direct aid programme for agriculture. PROCAMPO has 
compensated the producers who became negatively affected by the commercial 
liberalisation of Mexican agriculture in 1994. It has consisted of a uniform payment of $70 
USD per hectare per agricultural cycle. PROCAMPO has compensated 3.3 million 
producers and has involved 14.9 million hectares. The majority of beneficiaries have 
been small or middle producers, landowners or ejidatarios who directly work their parcel 
of land. PROCAMP0 is complemented by the 'La Alianza para el Carnpo' programme, 
which provides a wide range of possibilities of aid for agricultural productive activities in 
coordination with the states. Consumers have been compensated by PROGRESA, which 
provides direct aid to poor Mexican families. (Martinez et al, 1999). 
4.3 MEXICAN SEMI-ARID AND ARID REGION 
As reported by CONAZA (1999a), arid and semi-arid regions cover nearly 52% of the land 
area of Mexico. The main characteristics of the Mexican arid and semi-arid regions are 
described in Table 7. 
' 'Cornisariado'. 
0 Over-exploitation of natural resources. Aquifer over-exploitation has caused 
the introduction of salt water penetrating nearly 100 Km inside national 
territory. 
* Drought, high temperature, sporadic rainfall. 
Furtive hunting and species traffic. 
Table 7: Arid and Semi-arid Zones Characteristics 
1 1 Extinction. I 
Phenomena 
Fragile 
I Subsistence I Auto-consumption seasonal agronomy, with high risk of natural disasters. I 
Characteristics 
* Long and recurrent drought. 
Scarce rainfalls and high evapotranspiration rates. 
Aquifer insufficiency and dejection of permanent sources of water 
provisioning. 
Insufficient productive infrastructure and prevalence of traditional production 
systems with poor technology. 
economy 
I I High economic dependency on wild resources harvest. I 
0 Expansive cattle breeding with poor quality flocks, and livestock over- 
pasturing. 
1 ( Meagre producers organisation. I I I 0 Serious decabitalization of peasant economy. I 
0 Strong country to city migration. 400,000 people are estimated to abandon the 
countryside yearly, especially young people. 
Social 
exclusion 
0 Deficient infrastructure and health services, and serious incidence of respiratory 
and gastrointestinal diseases. 
Insufficient integration of women into commercial activities. 
Deployed and isolated small communities and low population density. 85% of 
localities have a population under 2,500 inhabitants. 
I I Serious levels of malnutrition. l I I Precarious conditions of housing and environment. 1 
I 0 Non-existent integrated policy for developing arid zones. 
Source: adapted from CONAZA, 1999a 
Institutional 
framework 
4.4 WATER HARVESTING TECHNIQUES 
High rate of illiteracy. 
* Low level in public investment and scarce official support. 
Lack of inter-institutional coordination. 
Though most of the rainfall patterns in arid and semiarid lands are erratic, total rainfall is 
considerable. Harvesting this rainwater can provide water for regions where other sources 
are too distant or too costly. Various forms of water harvesting have been developed 
traditionally throughout the centuries. 
As shown in Figure 2, all water harvesting techniques are based on the same concept: to 
harvest run-off from a large catchment area and to concentrate the collected water in a 
smaller area for storage. Water can be stored in cultivated soil where its moisture is 
significantly increased to satisfy the water requirements of crops until the next rainfall 
event. This technique is known as run-off agriculture. Water can also b e  stored in tanks, 
ponds and cisterns for human and livestock consumption and supplementary irrigation 
(Siegert, 1995). 
Figure 2: Rainwater Harvesting Concept 
-U 
Tanks, ponds, and cisterns. 
I Cultivated soil (Runoff Agriculture). I 
I I 
Source: based on Siegert, 1995 
4.4.1 Run-off Agriculture 
In run-off agriculture the principles and practices depend on rainwater harvesting as 
described in Figure 2. For a successful harvest, the crop's water requirements and general 
water conservation techniques are crucial. Some deep-rooted, drought-resistant fruit trees 
can be grown very successfully using run-off agriculture. There are three main techniques 
of run-off agriculture: water-spreading, microcatchment farming, and contour catchment 
farming. The Advisory Committee on Technology Innovation (1974) describe the 
techniques as follows: 
Water-spreading. This is a simple irrigation method where floodwaters are diverted by 
ditches, dykes, small dams, or bush fences from their natural course and spread over 
adjacent floodplains for growing crops or pastures. 
cs Microcatchment. Rainwater-catchment basins are built around plants, forcing rainfall 
from a larger than normal area to irrigate the plant. For instance, microcatchments used 
in Israel range from 16 m2 to 1,000 m2, depending on the water harvest expected. 
Contour catchment. This is a modification of microcatchment farming. It employs a 
series of terraces that shed water onto a neighbouring strip of productive soil. 
4.4.2 Run-off Storage 
New developments and improvements in rainwater harvesting are focusing on finding 
ways to maximise run-off catchment and minimise storage losses. The basic principle used 
to increase the run-off catchment is to make the soil surface more impermeable. On the 
other hand, storage losses can be minimised by reducing evaporation and seepage losses 
from tanks, ponds and cisterns. Losses in soil can be minimised by reducing cropland 
percolation losses (Advisory Committee on Technology Innovation, 1974). 
4.4.3 Mexican Rainwater Harvesting Techniques 
In 1975, a research project was undertaken by two Mexican universities2 in the southern 
semi-arid area of Nuevo Leon, to investigate the application of rainwater harvesting 
technologies for human, livestock and dry farming use (Velasco-Molina and Carmona- 
Ruiz, 1984). As a result of the five years of research, eight systems were optimised 
physically and economically in a model called 'Vecar type - 500,000 E', which has an 
expected operational life of 15 years. This model was implemented in 18 ejidos of Doctor 
Arroyo and in one ejido of 'Mier y Noriega', both municipalities of southern Nuevo Leon 
(Velasco-Molina and Carmona-Ruiz, 1984). 
4.5 PROJECT 'WATER AND LIFE' 
The Monterrey Institute of Technology and Higher Education (ITESM), which participated 
in the rainwater harvesting system research in 1975, launched a new mission in 1996. This 
mission fosters the education of individuals who are committed to the social, economic, 
and political improvement of their communities, and who are internationally competitive in 
their areas of speciality. A further part of ITESM's mission is to carry out research and 
extension relevant to Mexico's sustainable development (ITESM, 1996). 
As a response to this mission one of the lecturers and researchers of the institute, who 
participated actively in the rainwater harvesting systems project in 1975, decided to start a 
new project. According to the narration of the people from 'San Felipe' ejido, this lecturer 
and researcher went to the 19 ejidos where the Vecar type rainwater harvesting systems 
had been installed. From all the ejidos only San Felipe had maintained the system in good 
condition. Also at that time San Felipe was the poorest ejido of Doctor Arroyo (Velasco- 
Molina, 1999). The researcher selected the ejido of San Felipe as the first community for 
the project. He called the project 'Water and Life' and officially started on the 19 January, 
1996. 
The purpose of the project is to introduce a new water culture into the Mexican semi-arid 
rural region to improve the life quality of the peasant population (Velasco-Molina, 1999). 
This is intended to be achieved through the establishment of water harvesting techniques 
such as rainwater harvesting systems, microcatchments, contour ridges, and domestic 
rainwater collectors. The project intends to use solar energy in the different systems 
mentioned above (Velasco-Molina, 1999). The project's main activities are described in 
Table 8. Local men, who are paid a minimal wage by the project, have undertaken the 
construction work. The wage is much lower than payment from other occasional jobs, but 
has become a relatively regular source of income for the households since the project 
began. During construction work, local men learnt how to build rainwater harvesting 
systems and use run-off agriculture techniques. Five local men have been trained for the 
vegetable gardening. However, women, youth and children have remained passive 
participants of the project. Maintenance of project's outcomes is organised by the 
Commission and mostly is not paid. 
The staff for the project 'Water and Life' consists of one coordinator and an assistant who 
visit the ejido of San Felipe fortnightly. The coordinator acquires economic resources from 
government donors, private commercial sponsors, and personal benefactors. 
As the university coordinates the project the funding must be transferred through the 
university. Once the funds have been transferred, the coordinator allocates the funds to the 
different project activities. He first informs the authorities of San Felipe how these funds 
are going to be used in the ejido and then explains to the community what the purpose of 
the activities are. 
ITESM and UANL 
Table 8: Main Project's Outpnts in San Felipe 
Technology I Description Local Use Date I 
Rainwater * 2,100 m2 run-off catchment using Vegetable garden Rebuilt in 
Harvesting polyethylene film, 0.010 " thick, of 1/20 ha. January, 
System. covered with gravel. Human 1996. 
(Vecar 
Run-off Solar 
Module 
Vegetable 
Garden 
o Storage cistern of 500,000 L capacity. 
Chlorosulphonate polyethylene 
water proof film, 0.036 " thick. 
0 Cover for reducing evaporation: 
Steel sheet R-90 calibre 22. 
It is based on run-off farming, it includes: 
4 absorption terraces. Cultivation area1 
run-off is: 113. Bywash channel for 
each terrace. 
107 plum trees (Prunus domestica L.). 
Rainwater embankment collector of 
1,089 m2; with a run-off channel of 
73.5 m; 0.5m2 transverse section; 1.8 
m of wet perimeter and 153 m2 of 
exposed area. 
Silt trap with 9.3 m3 net capacity 
connected to a storage cistern with 472 
m3 net capacity; and 15 m3 of 
sedimentation volume. 
* Solar arrangement with: 
* Four 64W Photovoltaic cells. 
0 Solar pump with 3,679 Ltday 
extraction capacity. 
0 30 m3 irrigation cistern, and 2.5 m3 
consumption. 
(drinking, 
cooking and 
occasional 
bathing). 
Other project 
activities such as 
cisterns and 
catchment areas 
building. 
e Manual irrigation 
of the peach 
orchard. 
Irrigation of 107 
plum trees (Prunus 
domestica L.). 
Budget 
($350,000) 
Plum 
orchard 
was 
planted in 
July, 1998. 
sedimentation volume. 
1/20 ha. Self-consumption. First 
production 
in 
September, 
Microcatchment 
System for 
, Peach Orchard 
1.52 ha orchard with 174 Peach trees 
(Prunus persica) with 70 m2 individual 
catchment. 
S lo~e :  5.32%. 
Irrigation of the 
peach orchard. 
June, 1996. 
f 
Rainwater 484 m2 run-off area made with laja Emergency irrigation S till in 
Harvesting stone. for the peach process of 
System. 
(Lt type) 
166,000 L storage cistern. orchard. completion I 
Technology Description Local Use I Date 1 
Kindergarten 
with Roof 
Catchment. 
First-Aid Kit 
Monthly Food 
Donations per 
Household 
Irregular 
Donations 
Chickens. 
Bicycles. 
Clothing. 
Christmas 
gifts. 
Candies. 
e 1 adobe room with impermeable roof. 
3 storage cisterns of 2,500 L each. 
Furniture (blackboard, desk, bookshelf, 
chairs and tables). 
Basic medicine such as antibiotics, pain- 
killers, fever control, diarrhoea, etc. First 
supply was free, while following supplies 
were paid by the community and supplied 
by the project. 
Handout per ejidatario: lard (1 Kg), beans 
(1 Kg), rice (l  Kg), lentils ( l  bag), pasta 
(3 bags), corn flour (l Kg). 
Sometimes Oil (0.5 L) 
Second hand collects that are donated to 
the community. Some business sponsor 
goods (i.e. chickens). 
Children classes. 
Personal use and 
consumption. 
Others. I I 
Source: Project Water and Life records, interview with the project's coordinator, and personal 
observations 
4.6 EJIDO OF SAN FELIBE 
4.6.1 Doctor Arroyo 
San Felipe is one of the 106 ejidos of Doctor k r o y o  municipality and is situated in the 
state of Nuevo Leon. Doctor Arroyo has a population of 37,363 and an area of 438,220 ha 
approximately (INEGI, 1995). 
According to the INEGI (1995), 64.8% of Doctor Arroyo's active population is dedicated 
to the primary sector3, from which 95.3% is dedicated to agriculture and the remaining 
4.7% to livestock activities, mainly goat grazing. From the 106 ejidos, only 3 have 
irrigated land. The remaining 103 ejidos are devoted to rainfed agriculture. The main 
crops are maize, sorghum, beans and potato. Pastures and apples are also cultivated in the 
region. 
Most of Doctor Arroyo is semi-arid, with an average rainfall of 302.2 mm (INEGI, 1995). 
Doctor Arroyo forms part of an arid plain, with an altitude above sea level fluctuating 
between 1,500 m and 2,000 m. It is characterised by mountains separated by undrained 
basins or valleys. One of the remarkable features of this region is that there are no rivers or 
permanent streams, rainfall patterns are erratic and rainfall is lost to run-off or evaporation. 
The main sources of water for human and animal consumption are ponds, and water ponds 
with an impermeable surface called 'aaljibes' (Velazco-Molina and Carrnona-Ruiz, 1984). 
h southern Nuevo Eeon ponds are the major source of superficial water for 2.5 to 3 
months of the year while the remaining 9 or 10 months are completely dry (Velazco- 
Molina and Carmona-Ruiz, 1984). These ponds are used by humans and livestock alike, 
and they are therefore very insanitary. Aljibes lose water by evaporation (7-8 mmfday) 
and sedimentation is high (30-40 crnlyear) (Velazco-Molina and Carmona-Ruiz, 1984). 
Agriculture, livestock, silviculture, hunting and fishing. 
In terms of underground water, in 1984 Doctor Arroyo had 27 wells with an average 
coverage radius of 7,800 m (Velazco-Molina and Cai-rnona-Ruiz, 1984). However, wells 
do not give a constant supply of water so a large proportion of the population is dependent 
on ponds and aljibes. Also, the underground water has a very high saline concentration4 
and cannot be used for human consumption and sometimes not even for livestock 
consumption (Velazco-Molina and Carmona-Ruiz, 1984). 
4.6.2 San Felige 
San Felipe is an ejido with a population of 73 inhabitants (Censo, 1998). San Felipe is 
1,650 m above sea level, has a surface of 2,080 ha and its climate is Bsokx': temperate 
with warm summers and rainfall distributed between summer and winter (Velasco-Molina, 
1999). 
As in Doctor Arroyo, rainfall in San Felipe is minimal and its patterns are inherently 
erratic. The community has been experiencing a severe drought in the last 10 months. 
From November 1998 to July 1999 rainfall was only 44.6 mm. In the years l996197 and 
1997198 during this period (November-July) rainfall was 161.8 mm and 359.9 m 
respectively. 
Figure 3 shows clearly that last year's rainfall does not follow the former years pluvial 
patterns. 
Figure 3: Rainfall Patterns 
97 
Month 
Source: Project records from the peach orchard rain gauge 
4.6.2.1 Human Water Consumption 
Before the project 'Water and Life9, the community's water consumption was supplied by 
the rainwater harvesting system (Vecar type). This rainwater harvesting system is 
commonly referred to amongst the locals as vegetable cistern. After i t  was repaired in 
January 1996, it has been used for the cultivation of the community's vegetable garden and 
other occasional needs of the project such as manual orchard irrigation or for construction 
purposes. People obtained their water for home consumption from the ejido's natural 
spring. 
During the drought most of the ponds dried up. Therefore, human and livestock demand 
became too high for the spring's limited supply. In May 1999, the community, in 
consultation with the project coordinator, started to collect their water from the vegetable 
An electric conductivity of 3336 pMHOS/cm at 25 C. 
cistern. It was agreed that it would be used only for drinking, cooking and occasional 
bathing. From the period May to July the project has provided 45,006 L. A household 
consumes an average of 1,220 L each month. 
The peach orchard sometimes is manually irrigated to prevent the trees to reach its 
'permanent wilting point'. The water for the manual irrigation is obtained from the 
vegetable. Manual irrigation was scarcely needed in the first three years of the project. 
However, since November 1998 the drought has caused manual irrigation to increase 
considerably. From November up to July, 1999 it was used approximately 70,600 E from 
the vegetable cistern. The increase in manual irrigation justified the construction of 
another rainwater harvesting system (Lt type) with a storage capacity of 166,000 L. This 
system is still in construction and will be used as emergency irrigation for the peach 
orchard. 
4.6.2.2 Vegetable Garden Production 
The project has been recording the production of the vegetable garden. First production 
dates from September 1997. Production has been shared out to the ejidatarios who are 
only men of 17 years old or more. Vegetable garden production fell dramatically after 
November 1997. Production virtually ceased in November 1998. 
4.6.2.3 Traditional Productive Activities 
In San Felipe traditional livelihood strategies are unable to secure enough food for the 
community. San Felipe's most common farming activity is rainfed agriculture, while the 
grazing of livestock, mainly goats, is also practiced. Produce from rainfed agriculture is 
intended for self-consumption, but is severely affected by the erratic rainfall pattern 
resulting in only 3-4 successful harvests in every ten years. Livestock also suffers from a 
lack of reliable sources of water and recurrent droughts. Most farmers in San Felipe lack 
the financial capital to purchase livestock and therefore take care of more wealthy farmers' 
cattle for 50% of the offspring. However, due to the fragile ecosystem of the region and 
poor quality cattle, reproduction rates are low and the number of offspring is minimal. 
Women raise pen animals but due to local predators, lack of food, and fences this activity 
does not satisfy the household needs. 
Survival often depends on the extraction of a natural fiber called 'ixtle' and the harvest of 
seasona1 wild resources such as dates, 'cabuche', and 'mezquite'. Another important 
source of income is remittances from individuals that migrate temporarily to nearby cities 
or to U.S.A. Both sources of income are irregular and unreliable due to seasonality, low 
price, risk, and poor management. Housing and transport are very limited and costly. Lack 
of transport and infrastructure reduces the access to markets to sell products, and in 
addition phone, health services, and medicine are minimal. 
4.7 SUMMARY 
This chapter presents the background to the case study. It reviews the Mexican 
agricultural sector, its organisations and policies. It describes the situation of the arid and 
semi-arid region of Mexico and the socio-economic diagnosis of the area. Mexican arid 
and semi-arid regions are characterised by social exclusion, a fragile ecosystem, and a 
subsistence economy. Provision of water is one of the nation-wide strategies to mitigate 
the poverty of this region. Water harvesting technologies have been developed as a means 
to increase the availability of water and some projects have been implemented using these 
technologies. One of these projects is the project 'Water and Life', implemented in the 
ejido of San Felipe, Doctor Arroyo. 
CHAPTER FIVE: RESEARCH RESULTS 
5.1 INTRODUCTION 
To evaluate the effect of the project"Water and Life' the presentation and discussion of the 
research results has been divided into two main sections. The first section is an analysis of 
the livelihoods of San Felipe using the DFID sustainable livelihoods approach. This study 
of livelihoods is the first stage for the evaluation of the project 'Water and Life'. Once a 
holistic and integrated picture of the San Felipe's livelihoods has been depicted, the second 
section discusses the role that the project 'Water and Life' has played in the achievement 
of sustainable livelihoods in San Felipe. The project is discussed in relation to its 
relevance, impact and sustainability of benefits in San Felipe. For this purpose Max- 
Neef' S human scale development approach is used. 
The DFID sustainable livelihoods analysis and Max-Neef's human scale development 
approach are two holistic frameworks that complement each other. Because of their 
holistic nature, both models overlap in some of the discussion issues. However, it was 
decided to include both separately because while the sustainable livelihoods analysis 
focuses on the strengths of the community (DFID, 1999) Max-Neef concentrates on the 
satisfaction of needs (Max-Neef, 1991). 
5.2 SUSTAINABLE LIVELIHOODS ANALYSIS -SAN FELIPE 
As discussed in the literature review, elimination of poverty and environmental 
degradation and the eradication of denial of human rights by addressing the needs of 
sustainability, justice and inclusiveness, form the basis of the conceptual framework of this 
research. DFID, UNDP, IDS, and the IISD have integrated these concepts in the term 
'sustainable livelihoods' and developed a framework analysis. The sustainable livelihoods 
framework provides a holistic and integrated view of the process by which people achieve, 
or fail to achieve, sustainable livelihoods (Scoones, 1998; cited in Brock, 1999). The 
framework is used as a basis in this discussion to determine whether the community of San 
Felipe is sustainable in the context of development. 
5.2.1 Vulnerability Context 
Some specific shocks, trends, and seasonalities influence directly and indirectly the wider 
availability of assets, such as food, income, transport and livestock, in San Felipe. Shocks, 
trends and seasonalities make the community vulnerable because people have limited or no 
control over them. The research results identified trends in governance, seasonality of 
produce and employment and natural-'shocks that conform to the vulnerability context of 
the ejido of San Felipe. Generally, San Felipe is very vulnerable with low local 
availability of food and lack of regular income-earning opportunities. 
5.2.1.1 Government Trends 
In general, national, regional and local policies tend to increase the vulnerability of San 
Felipe. National aid programmes are becoming stricter, the municipality has left aside San 
Felipe from their aid programmes and projects, and the local Commission which has been 
key for the project 'Water and Life' will change its members very soon. 
National secretariats and development programmes such as PROCAMPO are set up to 
assist the marginal areas through direct aid. Rainfed agriculture exists due to the uniform 
payment by PROCAMPO that motivates farmers to cultivate the land although they know 
it will be fruitless. Communities and ejidos are accustomed to this paternalistic direct aid 
where they become dependent and attached to unsustainable livelihood strategies. The 
inertia of this trend is very hard to change, especially when there is still a vast range of 
national and regional paternalistic aid programmes. 
The national direct aid programme for agriculture, PROCAMPO, is becoming stricter in 
their criteria for providing aid. So far, the ejidatarios of San Felipe have been able to 
receive the aid even though some of them have not met all the criteria. However, this year 
they were paid only $72.00/pesos for a maximum of five ha instead of the normal $300.00 
pesoslha. Farmers have become used to rainfed agriculture, a livelihood strategy that does 
not return the investment if not subsidised. 
The trend of municipality government and the project 'Water and Life' is to foster range 
land and discourage grain agriculture. Doctor Arroyo's $4 million pesos project for 
conversion of lands from grain to pasture is an example of this trend. This trend could be 
an opportunity for the ejidatarios to convert from rainfed agriculture land to pasture 
growing. However, it is important to point out that because San Felipe has been funded by 
the project 'Water and Life' it is not a priority for the municipality as mentioned by the 
mayor of Doctor Arroyo during the interview. 
An obstacle for the continuity and implementation of new projects is the ejido's policy of 
electing a new Commission every three years without having the opportunity to re-elect 
members could be. At the moment, San Felipe is lead by a very effective Commission 
whose members are wholeheartedly supportive of the project 'Water and Life'. However, 
this Commission ends in February 2001, and this change could affect the outcomes of the 
project especially in the maintenance of the project's outcomes. 
5.2.1.2 Seasonal Price, Produce and Employment 
Seasonal shifts in prices, employment opportunities and food availability are the greatest 
and most enduring sources of hardship for poor people (DFID, 1999). All income-earning 
opportunities, with the exception of the ixtle extraction, are seasonal and subject to shifts in 
prices. Most of the staple food is purchased so income is necessary to assure food 
availability. 
The orchards, the mezquite, dates, cabuche, nopal and prickly pear are seasonal crops 
restricted to a few months of the year. The prickly pear is used for self-consumption while 
the orchards, mezquite, dates and cabuche are income-earning opportunities. Goats are also 
seasonal but are better income-earning opportunities than the seasonal crops because the 
goats breed twice a year. Milk is used for self consumption. The markets are very 
unpredictable and thus prices fluctuate, as in the case of the mezquite where only those 
who have a van can transport the mezquite and get a better price while the rest of the 
ejidatarios have to be content with the price set by the buyers no matter how low it is. 
Only two households in San Felipe have vans. 
Rainfed agriculture is not considered seasonal because its harvest is quite uncertain 
depending on the rainfall and not on a specific month. Rainfed agriculture is for self 
consumption, however participatory analysis of the productive activities (Table 9) revealed 
that due to its uncertainty it is considered the most risky and the worst of all productive 
activities. Rainfed agriculture provides part of the staple food, maize and beans, but is so 
vulnerable that these crops are normally purchased. 
Table 9: Matrix Scoring for Productive Activity Analysis 
Occasional work is very unpredictable. The project's jobs for the construction of the 
rainwater harvesting systems and other buildings have become one of the steadiest sources 
of income. However, the demand for workers fluctuates according to the project's 
activities, and payment is low at $25 pesoslday. Occasional jobs for the construction of 
highways are random. The pay is higher $75 pesoslday but it requires a fixed eight hours 
of intense work. 
5.2.1.3 Erratic Rainfall and Droughts 
Rainfall in San Felipe is inherently erratic and most of it is lost to run-off. The rainfall 
pattern affects the rainfed agriculture, making harvests irregular. According to participants 
the last good harvest was in 1967. Farmers stated that since 1996 they have not harvested 
any grain, and at the best pasture for their animals. The coordinator of the project 'Water 
and Life' pointed out that in a decade, farmers only harvested three to four years and then 
the harvest lasted at the most only four months. 
Droughts are natural shocks of particular importance to San Felipe. Droughts dramatically 
affect the rainfed agriculture and livestock. 
Participants, both women and men, stressed the struggle to provide water for their animals 
during four months of drought. Only two households had vans to bring water from other 
ejidos. The rest of farmers needed to take their animals up to the spring every three or four 
days. One of the participants lost seven of his 10 cows, while other lost seven goats and 15 
kids. No water from the rainwater harvesting systems was provided to cope with this 
problem. 
Farmers have ploughed their land since December 1998. However, not even pasture has 
grown this year. Farmers have invested this year in ploughing 8 to 16 ha. Due to the 
drought, ejidatarios could not comply with PROCAMPO's criteria to grow a minimum 
number of plants to qualify for aid; those farmers were paid less. Farmers will not be able 
to pay the cost invested and they will be forced to sell animals. The coordinator of the 
project 'Water and Life' does not support rainfed agriculture, which he believes has kept 
the farmers in misery. For this reason no water from the rainwater harvesting systems was 
allocated to rainfed agriculture. 
The most recent drought affected the peach orchard where a major effort was needed to 
keep the peach trees alive through manual irrigation. The water was obtained from the 
vegetable cistern, from November 1998 up to July 1999. Approximately 70,600 L were 
used from this cistern. Trees were kept alive but there was no peach harvest. 
During the drought vegetable production was suspended to provide water to the 
households. The rainwater harvesting systems have been a very effective adaptive strategy 
for San Felipe. Before the first system was built, a severe drought like the one in progress 
would cause the inhabitants of San Felipe to abandon their home areas. 
The three rainwater harvesting systems that provide 1.2 million L of water reduce 
considerably the vulnerability of San Felipe to erratic rainfall and droughts in regard to 
human consumption and the orchards. However, the systems do not reduce the 
vulnerability of the rainfed agriculture and livestock, although potentially they could. 
5.2.1.4 Hails, Eclipses, and Hour Frosts 
During participatory analysis, orchards were ranked as the productive activities with least 
risk because they have the water secured (Table 9). However, harvests could be lost due to 
hails, eclipses or hoar frosts. Farmers explained that the eclipse affected the peach orchard 
this year and trees did not give fruit. The coordinator of the project 'Water and Life' 
respects the farmer's point of view but he is convinced that there was no peach harvest this 
year because of the drought. Eclipses are a phenomenon which traditional knowledge 
recognises as a cause of damage for the trees; however, scientifically this view is still not 
recognised. Some of the farmers explained the eclipse as a phenomenon where the sun 
changes colour to a very pale yellow and burn the tender parts of the plant. It seems 
evident that the eclipse that the farmers refer to it is a different event than the obscuring of 
the light of the sun. 
5.2.1.5 Coyotes 
The women demonstrated by means of a 'flow diagram' that the breeding of pen animals is 
very vulnerable at the moment because they do not have any means to protect their 
chickens, ducks and turkeys from coyotes. Corrals made of sticks are easily invaded by 
the coyotes. Most of the women cannot afford cages or wire fences for their pen animals. 
Lack of maize is another obstacle to acquiring more pen animals (Figure 4). 
Figure 4: Flow Chart of Local Product Links and Problems 
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5.2.2 Livelihood Resources 
The livelihood framework identifies five kinds of core assets or capitals upon which 
livelihoods are built. These types of capital are human, natural, social, physical and 
financial. San Felipe has very limited access to most of these types of capital, however the 
assets available are the strengths of the community and these have the potential to be 
converted into positive livelihood outcomes. The assets and their limitations which were 
identified from the results are described below. 
5.2.2.1 Human Capital 
The ejido only provides kindergarten and primary school education. The children who that 
study at secondary and high school need to study in other neighbouring communities. 
These youth are therefore not in San Felipe most of the time, and generally they migrate 
because there are no work opportunities in San Felipe. 
One of the young women is a kindergarten teacher; she teaches the children in San Felipe 
and monitors the first-aid kit. Another young woman is a nurse; she takes care of injuries 
and monitors the consumption of water. The probability that these young women migrate 
to better opportunities is quite high. 
The only source of skill training is the project 'Water and Life'. However, it has not 
provided training for the youth and the women. Only adult ejidatarios have learnt skills. 
5.2.2.2 Social Capital 
The Commission is the only formalised group in San Felipe. The San Felipe Commission 
has played a major role in the implementation of the project. There are strong bonds of 
trust between the coordinator of the project 'Water and Life9 and the Commission, These 
bonds have meant that both parties work together for the project. The treasurer and the 
president of the Commission have been the key to the success of the project. However, the 
Commission has failed in organising the ejidatarios for the different works and 'faenas9 
needed. Only the president and treasurer of the Commission have taken care of the 
vegetable garden when none assumed responsibility. The Commission feels responsible 
for the project's assets. However, this responsibility has not been passed to others in the 
community. 
There is no formalised group of women or youth. The community does not have a meeting 
place. The Commission and the ejidatario's assembly need to meet in the entrance of the 
company store. School buildings are not always available because only the teachers have 
the key. 
There are strong relationships of trust, reciprocity and exchanges within the community. 
The unity of the community and the trust in the long-term benefits of the project are 
highlights of San Felipe. This integration facilitated the construction of the rainwater 
harvesting systems at such a low cost. The community has proven their capacity to 
maintain a shared infrastructure. From all the ejidos where the rainwater harvesting system 
(Vecar type) was tested, San Felipe was the only community that still preserved the system 
in good condition. Another advantage is that households are related to each other, which 
makes the bonds of trust, reciprocity and exchanges stronger. 
San Felipe lacks the networks and connections which expand their access to wider 
institutions. These networks and connections are possessed by the coordinator of the 
project, but the Commission does not have the capacity to obtain economic resources by 
itself. 
5.2.2.3 Natural Capital 
San Felipe has a variety of natural resources that could be combined to achieve successful 
livelihood strategies (Figure 5).  Unfortunately, this is not happening in San Felipe at 
present. Actual livelihood strategies have not been able to reduce the vulnerability of the 
ejido. However, the natural capital represents a potential opportunity to achieve 
sustainable livelihoods in San Felipe. 
Water is the most important natural resource of the region. The sources of water are five 
ponds, one well, one spring from which water is pumped to a white tank, and two 
rainwater harvesting systems with storage cisterns of 500,000 L each (Figure 5 and 
Land is another natural resource. Every ejidatario has his own plot which he is responsible 
for cultivating (see farmers' fenced field in Figure 5). The remaining land is mainly range 
land and remains in the communal ownership of the ejido. Plots belong to the ejidatarios 
and not to the community, and can be sold or rented. Plots are fenced and are more 
valuable because animals cannot get inside. At the moment this land is used only for 
rainfed agriculture but it could be used for other activities such as pasture growing or agro- 
forestry. For instance, mezquite picking is carried out inside the farmers' fenced field 
because animals consume the fruits of the remaining mezquites in the communal area. It is 
important to remember that the municipality is supporting the ejidatarios of the region with 
$4 million pesos for the conversion of grain to pasture. 
Native plants are another important resource in the region. These resources are not 
planted, and they grow wild in the ejido. The native products that have a market are 
cabuche, mezquite, dates, and ixtle. Nopal, prickly pear and palm flowers are used for 
self-consumption and do not have a market. Mezquite and dates are a very good food rich 
in polysaccharides for livestock. They are mainly used for animal consumption but are 
also suitable for humans. 
Table 10). Another system with a storage cistern for 166,000 L is in the process of being 
constructed. 
Management of the project's systems is controlled. The community does not use these 
sources without consultation with the coordinator of the project 'Water and Life'. In 
August 1999, the vegetable cistern was at a level half of its capacity and the plum cistern 
was 213 of its capacity. Some of that water could have been used for livestock or other 
activities without affecting the plum orchard. The water from the rainwater harvesting 
systems could be better managed. 
Sources of water from the project 'Water and Life' are seen by the community as sources 
with a fixed purpose that cannot be changed. Those sources of water that are not 
monitored are used freely. This is the case of the silt trap from the solar module, which has 
the capacity to store up to 9,000 L when it rains, and it is not monitored by the project. 
However, those sources that are unconstrained run out fast and are in need of better 
management. 
Figure 5: Map of San Felipe 
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Land is another natural resource. Every ejidatario has his own plot which he is responsible 
for cultivating (see farmers' fenced field in Figure 5). The remaining land is mainly range 
land and remains in the communal ownership of the ejido. Plots belong to the ejidatarios 
and not to the community, and can be sold or rented. Plots are fenced and are more 
valuable because animals cannot get inside. At the moment this land is used only for 
rainfed agriculture but it could be used for other activities such as pasture growing or agro- 
forestry. For instance, mezquite picking is carried out inside the farmers' fenced field 
because animals consume the fruits of the remaining mezquites in the communal area. h is 
important to remember that the municipality is supporting the ejidatarios of the region with 
$4 million pesos for the conversion of grain to pasture. 
Native plants are another important resource in the region. These resources are not 
planted, and they grow wild in the ejido. The native products that have a market are 
cabuche, mezquite, dates, and ixtle. Nopal, prickly pear and palm flowers are used for 
self-consumption and do not have a market. Mezquite and dates are a very good food rich 
in polysaccharides for livestock. They are mainly used for animal consumption but are 
also suitable for humans. 
Table 10: Water Resource Management 
* Human consumption 
Household 
Human consumption 
Other project activities such as Access for water 
Manual irrigation of the peach orchard 
5.2.2.4 Physical Capital 
In general, physical assets are very constrained in San Felipe. This limits the advantages 
of the other capital in the ejido. Transport and household, two of the four criteria selected 
during participatory poverty analysis of households (Table 1 l), are very limited, especially 
transport. 
Table 11: Matrix Scoring for Poverty Analysis 
m: 'Mezquite' c: Company Store p: Project 
t: Project staff job (temporary) E.U.: Work in the USA i: 'Ixtle' 
The community has a gravel road that connects the ejido with Santa Ana and Estanque 
Nuevo (Figure 5). To travel to Santa Rosa or El Pequefio there are only dirt roads, which 
makes it difficult when it rains because vehicles can get stuck. Only five families have 
transport, however this transport is not suitable for travelling long distances (i.e. Matehuda 
or Monterrey). Those who do not have transport are very vulnerable as the public transport 
travels from Santa Ana to Amaro only once a week. Travel to cities is expensive. People 
without transport have limited access to phones, health services, medicine and markets to 
sell their products. Also, they are unable to fetch large amounts of water from different 
ejidos, or to irrigate their rainfed plots if necessary. 
Some of the houses are very small or in very bad condition. Only two houses have latrines, 
which is the household's major priority (Table 11). 
People fetch water for self-consumption from the white tank and the vegetable cistern. 
According to the community the water from the vegetable cistern is of better quality than 
the spring. Physical assets restrain the water consumption of the household: some of the 
women are unable to fetch more water because they do not have enough containers to store 
it or a wheelbarrow to transport the water. 
5.2.2.5 Financial Capital 
Financial capital is very limited in San Felipe, and people do not have access to banks. 
This capital, like the physical capital, constrains the use of the other capitals. 
Liquid assets, such as livestock, are the only available stocks in San Felipe. People do not 
have cash savings or bank deposits. When there is an emergency they sell their cattle, 
especially cows. Cows are not used for milking and not even for breeding. Most of the 
farmers use cows as financial capital to pay debts or overcome emergencies. 
The only regular source of income in San Felipe is the ixtle extraction. A few households 
have relatives living in large cities or in the USA; however, there is not a regular inflow of 
remittances. Other productive activities are seasonal or occasional and do not provide 
regular inflows of money to the households. 
People are able to earn an average of $30.00 pesos a day on a casual basis, which is only 
for daily subsistence. Other purchases are made on credit or by loans from relatives or 
friends. To pay the loans they usually sell an animal, or they migrate to work. 
5.2.3 Institutions and Organisations 
The institutions and organisations that affect San Felipe are very important because they 
limit the access of different groups of the community to San Felipe's assets and livelihood 
strategies. Drawn from the results, the relationships between organisations are described 
below. 
The only organisation based in San Felipe is the Commission. When a decision needs to 
be made they call an assembly with all the ejidatarios and take action. It is this assembly 
that has the power to make changes in the community. The Commission and the assembly 
are made up of men only so women are excluded from the decision-making. For instance, 
for the women to take care of the vegetable garden it needs to be decided by the 
ejidatario's assembly. The ejidatarios and the Commission have access to PROCAMPO 
and deal directly with this programme. Women do not have access to this national aid 
project. 
The Commission has access to the Mayor of the municipality of Doctor Arroyo. The 
Commission reports to the Mayor such needs as a tractor, electricity, and others. The 
Commission does not have any other access to resources other than the project 'Water and 
Life'. 
The Commission also deals with the coordinator of the project 'Water and Life'. However, 
the Commission is informed and consulted but does not manage the project's assets. Final 
use of the project's water resources is decided by the coordinator. The Commission does 
not have access to the project's donors, and their only link is the coordinator of the project 
'Water and Life7. At the moment the Commission does not have the capacity to develop 
the ejido's own projects and seek for economic resources independently. The relationships 
among the organisations exclude the women from any participation in the decision- 
making. 
The change of the agrarian law in 1992 put the land back into the market as a commodity. 
This could have grave consequences for the project 'Water and Life' if the assembly of 
ejidatarios decides to parcel the communal land where the orchards or the rainwater 
harvesting systems are and sell it. It also could be a source of conflict within the 
community and therefore increase the vulnerability of San Felipe. 
5.2.4 Livelihood Strategies 
There is in San Felipe a range of activities and choices which are a result of a combination 
of the community's assets, organisations and policies, and are influenced by its 
vulnerability context. People undertake these strategies in order to achieve their livelihood 
goals. From the results eight livelihood strategies were identified: rainfed agriculture, 
livestock, ixtle extraction, migration, pen animals and native crops, fruit orchards, 
vegetable garden and occasional jobs (Table 9 and Table 11). All of these strategies have 
failed to reduce the vulnerability or to improve the food security of the ejido. 
5.2.4.1 Rainfed Agriculture 
All ejidatarios of San Felipe dedicate their time and work to grow maize and beans through 
, rainfed agriculture. All individuals and groups of respondents agreed that this productive 
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activity is the least viable of the productive activities available in the region. Investments 
of cost, labour and time are spent year after year in this activity without obtaining any 
significative benefits. 
However, farmers identified the rainfed agriculture (Table 9) as their main productive 
activity despite its lack of viability. There are several factors that foster this strategy: 
1. Tradition. Maize and beans are traditional food needs of the household. A household 
eats an average of 11.5 Kg of corn flour and 3.6 Kg of beans per week. Maize is not a 
cash crop but a very important crop for their own consumption and for their animals. 
Also, as respondents mentioned, it is a tradition left by their grandparents. 
2. PROCAMPO. This national aid programme is a major incentive for the farmers to 
remain engaged in rainfed agriculture. Through this national project, farmers are paid 
back their ploughing and seed investment. Thus ejidatarios do not have any money to 
lose, so they keep trying every year. Farmers hope that they can harvest some maize 
for food and, if not, at least the vegetative parts of the plants provide pasture for their 
animals. Another important point is that in this aid project the farmers have committed 
themselves to cultivate a certain amount of land. As long as there is coverage for the 
cost of cultivating, farmers are willing to take risks and continue with rainfed 
agriculture. 
5.2.4.2 Livestock 
The handling of cattle is carried out by men. Cows and goats are ranked by the ejidatarios 
as the 4th and 5th best activities in San Felipe respectively (Table 9). Farmers' main 
strategy is to have some animals through shared farming due to lack of financial capital to 
purchase the animals. 
At the moment the main risk with these productive activities is the lack of water. Another 
problem is that pasture areas are not fenced and animals from neighbouring ejidos eat the 
pasture and the mezquites. Fenced plots are used only for rainfed agriculture where 
animals are fed crop plants if the harvest is not achieved. 
5.2.4.3 Ixtle Extraction 
Ixtle extraction is the only activity that can generate money any time of the year and that 
has a market. It is not a seasonal crop, and it is still available, although in lesser quantities, 
during droughts. Price is not dependant on seasons, and price has increased through the 
years from $1.50/Kg to $9.95/Kg although the value of goods has also increased so there 
has not been any change in the acquisitive power of the people. Distribution is easily 
facilitated through the company store. 
This strategy is undertaken mostly by men. Women practise it only in times of extreme 
need. Ixtle extraction is considered amongst the most laborious activities after rainfed 
agriculture, the vegetable garden, and the goats (Table 9). Only skilled people can extract 5 
to 6 Kg of ixtle per day so they can earn around $60.00 pesos. However, in San Felipe 
most of the farmers can extract only 0.5 to 3 Kg of ixtlle. The majority can earn $5.00- 
$30.00 pesos which is only enough to eat. One of the main changes that occurred when the 
project 'Water and Life' was implemented is that inhabitants of San Felipe stopped 
extracting ixtle. During discussions with the youth of San Felipe, they did not mention ixtle 
extraction as a source of income. 
5.2.4.4 Migration 
Migration is the strategy used to repay significant amounts of money, e.g. machinery hired 
on credit, and loans from relatives and friends. Usually it is the men who migrate, but 
sometimes women migrate too. 
Migrating to the USA is considered the best source of work in San Felipe (Table I I). 
However, as some of the participants highlighted, people go to the USA, buy some clothes, 
bring a small amount of savings home and after some months the families remain the same. 
This migration is illegal and very risky. 'Coyotes' are the only ones who benefit from this 
illicit strategy earning $700 USD for each person that they pass successfully over the 
border. 
Migration to other ejidos with large plantations or nearby cities also occurs where the 
people work as labourers. Farmers can save very little because they need to pay for their 
expenses of travel, accommodation and food while they are away. 
Some of the junior youth and youth have been sent away from San Felipe to follow their 
secondary and high school studies. Most of them never return to San Felipe because they 
migrate to cities to search for work. The only professional employment available in San 
Felipe is kindergarten or primary teaching. Even if young people qualify in teaching there 
is no certitude that they will come back to San Felipe. They may be appointed to another 
area. 
5.2.4.5 Pen Animals and Native Crops 
Women's main livelihood strategy is the breeding of pen animals such as chickens, 
turkeys, ducks and pigs to provide them with a range of products (Table 12). Those 
families that have goats use the milk to produce cheese for the household. Another 
women's strategy is to use native plants such as nopal and prickly gear, palm flowers and 
cabuche as supplementary complements to the staple food consumption (Table 12). 
Table 12: Preference Ranking of Local Products 
However, most of the staple food is purchased. Oil, wheat flour, rice, pasta, sugar, potato, 
salt, and soft drinks are goods that are not produced in San Felipe but are consumed (Table 
13). The production of maize and beans through rainfed agriculture Ras proven to be 
inefficient and unreliable, and these two staple crops also need to be purchased. The 
number of gigs raised in San M i p e  is minimal, thus lard needs to be bought most of the 
time. 
Chickens/chicks/egg m  m  m  m  m  m  m  
Pig m m m m m  
Nopal mm.. 
Palm Flower mm. 
Peach m  m  U 
Table 13: Basic Food Consumption 
Maize ..I.. 
Prickly pear m m ~ m m  
Cabuche m m =  
Turkeys m m m  
Staple Food 
Corn Flour (Kg) 
Beans (Kg) 
Lard (Kg) 
Potato (Kg) 
Pasta (bag, 250 gr). 
Salt (bag) 
Soft drink (bottle) 
Weekly consumption 
11.5 
3.6 
0.8 
1.6 
3.6 
0.5 
19.6 
Staple Food 
Wheat Flour (Kg) 
Oil (L) 
Maize (Kg) 
Rice (Kg) 
Chilli, Tomato1 Onion (Kg) 
Sugar (Kg) 
Eggs (Kg) 
Weekly consumption 
5 
1.4 
5.5 
1.3 
0.5 
1.8 
3.3 
The sale of cash native crops such as mezquite, dates and cabuche is an income-earning 
strategy carried out by all members of the household (Table 9). Major shortcomings are 
that these products are seasonal, and that there is neither storage place for them nor do the 
farmers have transport to market them. This situation forces the farrners to sell the 
products at the price set by the buyers. 
5.2.4.6 Fruit Orchards 
According to the coordinator of the project, the fruit orchards are mainly to provide food 
for the households of San Felipe. However, farmers hope that the orchards will become an 
income-earning source (Table 9). Due to lack of transport, the only viable way to market 
the fruits is through the company store. However, the company store has not yet been 
consulted and the situation is uncertain. Those few who have transport, will have the 
option of selling the product in other ejidos or finding a buyer. The rest of the people 
would not be able to generate any income out of the harvest unless they are helped in some 
way. 
Because the orchards have not yet produced in large amounts, one can only speculate about 
the benefits and problems that the harvests will bring and how this will affect the 
livelihood strategies of San Felipe. 
One major advantage the fruit orchards have is that they have more water availability 
because they are supported by the project's rainwater harvesting systems. 
5.2.4.7 Vegetable Garden 
The vegetable garden fulfils the same function as native non-cash products such as nopal, 
prickly pears, palm Rowers and others. The major advantage over the other strategies is 
that it has more access to water due to the rainwater harvesting system. 
Vegetables are only a supplement to the staple food, which still needs to be purchased. 
Tomatoes are the only vegetables that have been planted that are a basic need for the 
household. If plums and peaches are not sent for sale they also will be supplements which 
will not modify the money expenditure for food consumption. 
It is important to point out that the use of non-cash products is a women's strategy. 
However, the project has trained and made the men responsible for the vegetable garden. 
During field research, women expressed their opinion that the garden should be left to the 
care of the women. 
5.2.4.8 Occasional Jobs 
The temporary jobs offered by the project have become a substitute for ixtle extraction 
although the pay is low at $25 pesoslday. Project jobs have especially benefited those who 
are not very skilled in the extraction of ixtle. Work on the project is the only source of 
income for five families while others have diversified their livelihood strategies combining 
project work with mezquite picking and ixtle extraction (Table 11). 
Other occasional jobs, such as the highway constructions, are good earning-opportunities 
for the ejidatarios of San Felipe. However, they are so sporadic that people cannot rely on 
this type of work to make a living. 
5.2.5 Livelihood Outcomes 
Livelihood outcomes are the achievements or outputs from the livelihood strategies. The 
outcomes can be classified in the following categories: more income, increased well-being, 
reduced vulnerability, improved food security and more sustainable use of the natural 
resource base (DFID, 1999). Although the five categories of desired outcomes were 
expressed during field work, the two outcomes that most concerned the participants were 
reduced vulnerability and improved food security. 
During group discussions Group 1 pointed out that income should not be included as part 
of the wealth ranking because "the more we earn the more we spend; the only way is 
through sources of work." Ejidatario's major concern is the irregularity of their income 
due to the seasonality of native products and livestock, their vulnerability to drought, and 
the inexistence of paid employment. Inhabitants of San Felipe are conscious that 
occasional jobs are temporary or so uncertain that one cannot rely on them. Lack of water 
for their traditional strategies and minimal financial and physical assets force the families 
to live very precariously with no cushioning against the adverse effects of the vulnerability 
context. 
Food insecurity was especially stressed by women during an impact analysis (Table 14). 
The monthly food handout has mitigated their vulnerability in this regard; however, it is 
not a sustainable measure. The vegetables, the peaches, and the plums will not be 
substitutes for the basic foods, which include corn flour, beans and oil that still will need to 
be purchased. 
Table 14: Impact of the Project 
The first-aid kit will not function when the project finishes because there would be no one 
to supply the medicine from Monterrey or Matehuala. The inhabitants of San Felipe will 
become as vulnerable as before. 
Before 
Suffered from lack of water 
Hunger 
Lack ofjobs 
a Dependent on ixtle extraction 
5.3 EVALUATION OF THE 'WATER AND LIFE' PROJECT 
After 
Enough food (food handouts) 
Clothes, shoes 
Sheets, pillows, duvets 
e Toys 
* Dishes 
Bicycles 
Water 
Sources of work 
They do not extract ixtle anymore 
It is important to take into account that the project 'Water and Life' has been undertaken 
by one single person as a response to the ITESM change of mission to a more development 
centred focus. The project evolved in a pragmatic way rather than being based on a 
theoretical development approach. Achievements of this project should be acknowledged 
on that basis. ITESM did not have the economic capacity to hire development experts or 
interdisciplinary groups to implement the project 'Water and Life'. 
No indicators were developed on which to evaluate the project 'Water and Life' in San 
Felipe, nor clear objectives. There were only technical indicators to determine the 
efficiency of the rainwater harvesting systems. 
5.3.1 Relevance 
To evaluate a project it is important to know whether the project addresses the community 
needs. Max-Neef's (1991) approach will be used for analysing the relevance of the 
project. As explained in the literature review, Max-Neef presents a more holistic approach 
to poverty where needs are finite, few and classifiable instead of the conventional concept 
of needs as infinite where increased consumption is the solution. The community 
recognised this when they said that income was not part of the poverty analysis. 
Using the Max-Neef (1991) approach, it is clear that stakeholders commonly refer to 
satisfiers and not needs. Thus, a hospital, a rainwater harvesting system, goats, or roads 
are not needs but satisfiers of the needs of either subsistence, protection, affection, 
understanding, participation, idleness, creation, identity or freedom. 
5.3.1.1 Subsistence 
Water is the most scarce resource and the community expressed their opinion that there is 
still not enough water. They pointed out that their major need is water for human 
consumption and bathing. Other needs of water were livestock and household use such as 
washing dishes, clothes, and pen animals. 
Other productive activities that need water are rainfed agriculture, ixtle extraction, 
mezquite, dates, cabuche, nopal and prickly pear (Table 9). However, farmers explained 
hat these activities would not be irrigated even if there was water available. 
The project has addressed the need for water for human consumption supplying it from the 
vegetable cistern. In the period of three months, the project has provided 45,000 L for 
household drinking, cooking and occasional bathing. However, this measure is only 
temporary and only started in May 1999 because the spring ran out of water completely. 
Household water needs for washing clothes, pen animals, house plants and mopping are 
satisfied by other sources of water. An average of 5,272 L per month is consumed in each 
household (1,318 L per week). The project supplies an average of 1,220 k per month 
which represents 23% of the overall household consumption. 
The coordinator of the project is aware of the need for water for human consumption. He 
proposes as a satisfier a rainwater harvesting system called 'Roof Catchment' with a 
capacity of 200,000 L. It costs $800,000.00 pesos because it requires stainless steel for its 
construction. It is designed to provide water of the best quality for human consumption 
and it is not intended for any other use. The only reason he has not build it is because of 
lack of economic resources. 
With a $800,000.00 pesos budget two rainwater harvesting systems (Vecar type) of 
500,000 k could be built ($350,000.00 pesos each). The Vecar type systems were 
designed as a physically and economically optimised version of other harvesting models, 
including the roof catchment (Velasco-Molina, 1984). It can be used for human as well as 
animal consumption (Velasco-Molina, 1984). Human consumption was the former use of 
the Vecar system before its reparation in 1996. After that, the water was reallocated for 
vegetable production and the human consumption was obtained from the spring. It is 
important to point out that inhabitants of San Felipe consider the vegetable garden cistern 
of better quality than the spring. 
The main household food needs are purchased or provided by the project. As shown in 
'Table 13, the staple food is beans, maize, corn flour, wheat flour, rice, pasta, potatoes, 
eggs, lard, oil, chili, tomatoes, onion, salt, sugar, and soft drink. With the exception of 
tomatoes and sometimes eggs, the rest of the food needs are not produced in San Felipe. 
Carbohydrates contribute more than 50% of the energy in the diet and grain products, 
legumes, tubers, roots and some fruits are rich in complex carbohydrates (FAO, 1999). 
Vegetables, such as silver beet and cabbage, and fruits, such as peaches and plums, do not 
satisfy the need for fat, protein and carbohydrates that the traditional staple foods provide. 
Also, it is important to remember that there are native vegetables and fruits in the region 
such as nopal, prickly pear, cabuche and palm Rowers (Table 12). 
The project has addressed the need for food. Women assert: "Hunger was eradicated from 
San Felipe since the doctor [coordinator of the project] came." The project has addressed 
this need through the temporary jobs offered by the project that have provided the farmers 
with a regular income, although it is barely enough for daily consumption. Also, the 
monthly food handouts provide households with enough staple food to survive. Moreover, 
some chickens were donated to the women and have supplied eggs to the households. The 
vegetable garden and the orchards have not addressed this need as significantly as these 
three former activities. 
5.3.1.2 Protection 
The irregular nature of sources of income is a major problem identified by the men of the 
community. They proposed secure sources of work as the solution to satisfy this need. 
There is not a saving culture amongst the farmers, thus there is poor management of 
seasonal incomes from dates, cabuche, and mezquite. Lack of savings is exacerbated 
because the financial assets for saving are minimal. The project has satisfied this need 
with the jobs offered for the construction of the systems. However, the long term benefit is 
the orchards. Management of the orchards is still uncertain. Markets, distribution and 
prices are still unknown. Also, it will be a seasonal income and will not satisfy the need 
for a regular income. 
There is a need of protection against natural disasters such as droughts, eclipses, hails, and 
hoar frosts, which not only affect the people but their productive activities, The project has 
addressed the need of protection during droughts with rainwater harvesting systems which 
effectively store water for those months of severe drought. With the completion of the 
most recent system, San Felipe will have a capacity to store approximately 1.2 million E. 
However, this water is allocated for the orchards and the vegetable garden and is not used 
for livestock or rainfed agriculture. There is no preventive measures against hail or frost 
for the orchards. 
Health is another issue that farmers brought up. The lack of transport and a nearby health 
facility previously forced the inhabitants of San Felipe to pay for travel, food and 
sometimes accommodation in order to address a health problem. In cases of urgent 
attention there are no options: there is no rapid access to a hospital or special medicine. 
The project has satisfied this need with a first-aid kit. Women stressed the importance of 
this kit and the great benefit that it has brought to San Felipe. Families do not need to 
travel to Matehuala to obtain medicine except in special circumstances. 
Another problem raised in discussion was the lack of control over other ejido's animals 
that consume the resources of San Fellipe, especially pasture and water. To address this 
need the project is planning to fence the 30 Km of the ejido's perimeter. It is important to 
point out that there is already a fenced area in San Felipe (Figure 5) that is  used for rainfed 
agriculture, although in the last three years this fenced area has served to feed the livestock 
with a few dried maize plants that did not produce a harvest. Some of the ponds are 
already fenced to prevent animals from other ejidos drinking from them. 
The assistant coordinator asserts that the main need that San Felipe has is housing. He 
points out that the families do not have a dignified place to live. He proposes to build a 
house in partnership with families, where the project provides the roof (which will also be 
used as a rain catchment area) and the storage cisterns, while the families will build the 
walls. Farmers did use households as one of the criteria to measure poverty, although 
major priority was given to the latrines (Table 11). 
5.3.1.3 Understanding and Creation 
The coordinator of the project has provided extensive information about the project's 
activities. Farmers are skilled in tracing and levelling, forming microcatchments, 
replicating former constructions, preparing seedbeds and training other farmers. Not all 
the farmers have been trained, five men have been trained for the vegetable garden and two 
have been trained in tracing and levelling. No women or youth have been trained. There 
are some aspects of the project that the ejidatarios have not yet been trained for e.g. 
spraying and pruning. 
The project also addressed the need of understanding by building a kindergarten. Besides 
being a means for providing education, the kindergarten was built as a prototype house for 
the semi-arid region. Thus, the roof is used as a catchment area and the water is stored in 
three cisterns. It is also planned to install a solar system in the kindergarten. 
5.3.1.4 Participation and Freedom 
San Felipe has participated in the project 'Water and Life' by consultation and for material 
incentives (Pretty, 1994). The project has consulted with the Commission and has listened 
to their views, however it is still the project that has defined the problems and solutions. 
Farmers have already expressed their opinion about the need for a source for water 
consumption and household needs, and another for livestock. Although it has been 
acknowledged and future planning is directed towards that opinion, these needs were not 
addressed first. The Commission was consulted about the management of the cisterns but 
in the end the decision was made by the project coordinator and the Commission respect it 
unconditionally. That is why the water from the cistern was not used for the animals or the 
rainfed agriculture, although it meant losses of animals and investment. 
Farmers have participated by working on the construction of the systems and orchards. 
People have participated providing labour in return for cash and the ownership of the 
systems and orchards. However, this kind of participation runs the risk that when the 
incentives end, people will not prolong the activities as faenas. This phenomenon has 
already happened with the vegetable garden and the plum orchard where only the president 
and the treasurer of the Commission undertake the faenas. Some farmers feel that they 
have a stake in the project, particul&ly those who are part of the Commission and 
especially the president and the treasurer. It is important to point out that these two 
persons are regularly paid. 
Women's participation has been passive. They are only told what is going to happen or has 
already happened. During the field research women expressed their interest in taking care 
of the vegetable garden. Although the vegetable garden is for self consumption, and 
women are in charge of food preparation they do not participate in deciding what kind of 
vegetables will be planted. No women have been trained for the cultivation of vegetables. 
The project's rainwater harvesting systems are controlled and the inhabitants of San Felipe 
cannot use the harvested water freely. Quantity is not limited, but is monitored for 
consumption statistics and water management. Project control over the cistern is 
reasonable to assure the proper management of the water. However, it is important for the 
community and the Commission to begin learning about the management of these 
resources with training by the project before the project finishes. Sudden control of the 
cistern by the community could generate over-consumption and conflict. 
5.3. l .5 Identity and Afection 
The coordinator of the project 'Water and Life' is highly appreciated in San Felipe. The 
coordinator has been able to build not only rapport but also friendships amongst the 
families. Farmers acknowledge the coordinator's commitment to the community and 
constancy. He has come every fortnight to San Felipe, or he has made sure that someone 
else was there. The coordinator is a well respected personality in the community. The 
project has acknowledged the Commission which is the traditional authority of San Felipe. 
Rainfed agriculture, although identified as the least productive activity, was also justified 
as a tradition left by their parents and grandparents (Table 9). Although unfruitful it is 
based on the cultivation of maize and beans which is the traditional staple food of the 
country. The project is consciously trying to eradicate this livelihood strategy because it 
has caused the inhabitants of San Felipe to remain in misery. 
5.3.2 Impact 
As mention by Doctor Arroyo's Mayor, San Felipe used to be the poorest ejido of the 
municipality until it was aided by the project in 1996. The project has helped San Felipe to 
be less vulnerable to droughts. Without the rainwater harvesting systems built by the 
project there would not be enough water even for human survival. The project has made 
possible the cultivation of vegetables and orchards that would be an impossible task with 
San Felipe's former sources of water. Other projects have tried to foster the plantation of 
orchards (e.g. the pistachio project in 1985) but have failed because they have not 
increased the water asset. Farmers highlight that the 'Water and Life' project's productive 
activities (i.e. orchards and vegetable garden) are the best because their water is assured 
(Table 9). 
The project has eradicated hunger from the village by the monthly food handouts and the 
temporary jobs. However, these are not sustainable measures, and benefits will disappear 
when the project ends. Jobs and food handouts have resulted in people stopping extracting 
ixtle which was the livelihood strategy previously practised for daily subsistence. Farmers 
have high expectations of the plum and the peach orchards as sources of income. 
However, they have not yet produced a commercial harvest and the orchard's production 
has not brought about change in the community. Similarly, the first-aid kit has greatly 
benefited the community, but it is not a sustainable measure because when the project 
stops supplying the first-aid kit it will run out of medicines. 
The purpose of the project is to introduce a new culture of water in the Mexican semi-arid 
rural region to improve the life quality of the peasant population through the introduction 
of water harvesting techniques. The techniques have been adopted successfully, and the 
expected impact of improving the life quality has been achieved in the short term by 
temporary jobs, food handouts, and medicine supply. There is a considerable increase in 
the water resource in San Felipe, but whether the management of this resource has changed 
is uncertain. Traditional sources remain without any monitoring or management, while the 
project's sources remain managed by the coordinator. The coordinator does consult about 
management with the Commission but the final decision is his. 
Although the project 'Water and Life' has had a great impact in San Felipe, the project has 
not brought about changes in the Mexican semi-arid rural region. San Felipe with a 
population of 73 inhabitants, represents 0.20 % of the population and 0.50% of the surface 
area of Doctor Arroyo. The project does not have an impact at the state or the municipality 
level. General comments about the project from the government dependencies and the 
Mayor of Doctor Arroyo have been that it is a large amount of money invested in a very 
small ejido. 
Another aspect of the project is its further implementation in other ejidos of the area. The 
economic resources needed, the commitment of the community, and the constancy of the 
coordinator of the project are factors that cannot be repeated easily. 
5.3.3 Sustainability of Project Benefits 
The project coordinator's major concern was what would happen with the benefits already 
implemented if the project terminated at this moment. As the assistant coordinator pointed 
out, a culmination of the project would cause instability because there are situations that 
are not defined yet that should have been defined before. 
If the project terminates, the food handouts, the casual jobs, and the first-aid kit will be 
finished. As before, the staple food will be scarce, and the vegetable garden will not be 
sufficient to provide enough carbohydrates for survival. Rainfed agriculture would remain 
inefficient and would not provide enough food to satisfy the household's need. There 
would be no regular sources of income, and people would return to ixtle extraction, 
especially in those months that there is no income from seasonal crops. Food security 
would be as vulnerable as before. 
The Commission changes in February 2001, so the president and the treasurer who are key 
stakeholders in the project will loose their authority. They will not have any authority to 
assign faenas. Maintenance of the benefits remains uncertain, and there is a high 
probability that only some families will dedicate tbeir time working in the vegetable 
garden and in the orchard. However, because it is a community asset, benefits need to be 
shared amongst all families whether or not they have contributed their labour. Intense 
work and not enough benefits could decrease the commitment of the families. Moreover, 
the market for and the price of the orchard production are uncertain, and although income 
may be forthcoming presumably the management of the money would remain the same as 
other seasonal incomes such as mezquite, cabuche and migration. 
Most probably, because of the high respect that the community feels towards the 
coordinator of the project, the water will still be used for the same purposes as when the 
project was in progress. However, the management of the systems remains uncertain. The 
solar module and the Vecar system will not last more than 25 or 30 years and farmers 
affirm that they would not have the economic resources nor the accessibility to buy the 
materials, i.e. polyethylene film, steel sheets, etc. The benefit of the systems is likely to 
disappear after that period. 
Using the results from the participatory research, San Felipe's livelihoods were described 
and their sustainability analysed by determining vulnerability context, resources, 
institutions and organisations, strategies and expected outcomes. With this holistic and 
integrated picture forming a background, the project 'Water and Life' was evaluated 
according to its relevance, impact and sustainability in the achievement of sustainable 
livelihoods. 
CHAPTER SIX: CONCLUSIONS 
6.1 INTRODUCTION 
This chapter draws together separate conclusions for the sustainable livelihoods analysis 
and the evaluation of the project 'Water and Life9 presented in the previous chapter. These 
conclusions are integrated by suggesting recommendations for the improvement of the 
project 'Water and Life' and the lessons learnt from the research that can be used in the 
future. 
6.2 SUSTAINABLE LIVELIHOODS 
The sustainable livelihoods framework presents a holistic and integrated view of the 
processes by which people achieve their livelihoods. San Felipe9s inhabitants have failed 
to achieve sustainable livelihoods and the vulnerability of the community remains high. 
National direct aid programmes and the project 'Water and Life9 have so far only 
temporarily reduced the vulnerability of the ejido. 
San Felipe's main strength is its natural resources. Although existing livelihood strategies 
have failed to achieve the livelihood outcomes of less vulnerability and improved food 
security, the natural assets of San Felipe present potential opportunities. These potential 
opportunities to achieve sustainable livelihoods are: 
1. 1.2 million L of water provide a range possibilities to better livelihood strategies. 
2. 107 plum trees and 174 peach trees are a potential income-earning opportunity to 
reduce vulnerability and assure food security in San Felipe. 
3. Mezquite, dates and cabuche are native cash crops with a set market and could be 
cultivated to increase production. Lechuguilla, from which ixtle is extracted, is another 
resource that could be cultivated. Processing of these native plants has the potential to 
increase their value in the market. 
4. Fenced land could be used for strategies other than rainfed agriculture, such as agro- 
forestry or pasture growing. Doctor Arroyo9s government is aiding with $4 million 
pesos the conversion of agriculture land to pasture land. 
Some of the ejidatarios of the community are key resources of San Felipe. However, 
further development of the social capital is required. Also, sources of human capital, such 
as educated young people, are lost to migration. For the community to make use of their 
knowledge, and develop their own projects and construct their own microcatchments and 
rainwater harvesting systems it is necessary to improve the Commission's networks and 
connections to donors and wider institutions. In this way the Commission could substitute 
the role of the coordinator of the project 'Water and Life' and provide the community with 
economic resources when the project has completed. 
It is also important to create more formalised groups, especially for women, that could 
work to improve the food security in the community. Women could be trained in strategies 
that improve food security such as vegetable gardens, pen animals, and food conservation. 
Formalised groups also provide women with a means to increase their participation in the 
decision-making of the community, which is crucial to the achievement of sustainable 
livelihoods in the community. 
The physical and financial capitals are the major shortcomings of San Felipe. They 
increase the vulnerability of the community. Natural assets such as orchards, mezquite, 
dates and cabuche cannot be exploited to their maximum due to lack of storage facilities, 
transport and poor distribution networks. Income is not used properly due to lack of 
financial assets, lack of a saving mentality and lack of skills in financial management. 
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To achieve the goals of reducing vulnerability and increasing food security, it is necessary 
for community members to either change the management of their income, find regular 
paid work or become self sufficient in basic food requirements. At the moment, regular 
paid work is not an option and the only strategy available that could resemble a regular 
paid job is the ixtle extraction, which has practically disappeared since the project 'Water 
and Life' started. Seasonal income is normally spent immediately and not saved for the 
future. Thus, there are three options: 
1. Improve the ixtle extraction as a strategy by skill training, the mechanisation of the 
extraction, lechuguilla plantations, to process the fibre into products to increase prices 
and find niche markets. 
2. Improve the management of the seasonal income from livestock, orchards, mezquite, 
dates and cabuche. 
3. Make rainfed agriculture a sustainable livelihood strategy. This can be achieved by 
irrigation. Rainwater harvesting systems and contour ridges are solutions to reduced 
the risk of the rainfed agriculture. These measures could also secure the aid from 
PROCAMPO. 
6.3 EVALUATION OF THE PROJECT 'WATER AND LIFE' 
The project has brought about changes for the betterment of the community, thus the 
impact has been positive. However, these changes have only partially met the needs of the 
community according to Max-Neef analysis. Also, the project is not sustainable where 
benefits are likely to disappear after 25 or 30 years. 
The project has achievements that need to be acknowledged as well as problems that need 
to be addressed for future improvement of the project. These achievements and problems 
reflect the relevance, impact and benefits sustainability of the project 'Water and Life'. 
6.3.1 Achievements 
The project has provided the community with three rainwater harvesting systems that have 
an overall storage capacity of 1.2 million L. The water provided is of a high quality, and 
there are minimal losses for infiltration and evaporation. These systems have satisfied to 
some extent the need of subsistence and protection for the ejido of San Felipe. 
A fully-furnished kindergarten with a water storage system of 7,500 L caught from the roof 
has been provided by the project. This kindergarten satisfies the need of understanding 
because it offers the young children an ideal environment and the suitable tools to learn. It 
also presents to the community a model of a prototype house for the semi-desert. 
The project has provided training to some of the male members of the community. Two of 
the ejidatarios are now skilled in topography and five in the vegetable garden cultivation. 
Also, the ejidatarios are able to copy or repair the systems if the economical resources are 
available and the materials accessible. 
The coordinator has respected the Commission's authority and the Commission members 
have been consulted on the project's activities. The Commission has thus participated by 
consultation. Similarly the ejidatarios have participated by working in the construction of 
the different systems. This has satisfied partially the need of participation of the 
Commission and the ejidatarios of San Felipe, however it does not reach the higher levels 
of participation (Pretty et al, 1995). 
The coordinator of the project has been successful in building rapport with the community. 
The coordinator has been able to build trust and vision amongst key members of the ejido. 
This has satisfied the need of affection and identity of the ejido of San Felipe. 
6.3.2 Problems 
The project 'Water and Life' has created a false sense of food security in San Felipe. 
Monthly food handouts and occasional jobs have eradicated hunger from the community. 
However, these measures are not sustainable and San Felipe may be worse off when the 
project is completed because traditional livelihood strategies have been lost. Since the 
project has been implemented, the livelihood strategy of ixtle extraction has practically 
disappeared. Ixtle extraction is the only available sustainable option for a regular income. 
Similarly, the first-aid kit has impacted very positively on the health of the community but 
this activity will also finish when the project stops supplying the medicine. 
The community of San Felipe has limited control over the rainwater harvesting systems. 
This water is available only for the project and neglects human consumption needs and 
traditional activities. None of the systems is permanently allocated to human consumption 
providing it only as an emergency measure. People have been drinking from the spring 
which is considered of lower quality. Rainfed agriculture and livestock have not benefited 
from the increase of water in the community. 
Women have only passive participation in the project. As a result of the community's 
traditional organisations and institutions, women are completely excluded from the 
decision-making. The vegetable garden is a strategy to provide food for the community. 
Although women are the ones who prepare the food, at the moment it is men who decide 
what to plant and the vegetables are shared between the ejidatarios. Moreover, women 
were not trained for the vegetable garden, only men. 
Orchards and the vegetable garden do not provide staple foods and cannot be considered as 
strategies for on-going food security. Orchards potentially could be a income generating 
strategy which could be used to purchase the staple food. However, San Felipe has very 
few physical assets that support successful orcharding. There is a high possibility that a 
considerable amount of the harvest could be lost due to post-harvesting problems such as 
lack of proper storage, lack of an infrastructure for distribution and lack of a set market. In 
addition, orcharding is very risky due to frosts, hails and eclipses. Conserves could be a 
strategy to reduce losses. However, it is uncertain that the households will have the 
capacity to obtain the flasks and ingredients to prepare their own conserves, or have a 
market for conserves. The other shortcoming is the lack of a 'savings9 culture in the 
community. Seasonal income is spent immediately and will not ensure food security for 
the remaining months. 
Young men have not been trained in the project. Two of the systems will not last more than 
30 years, which means that the benefits of these systems will disappear if the next 
generations have not been trained and do not have the means to obtain the economic 
resources to maintain the irrigation system. 
Also only a few key ejidatarios have taken responsibility of doing the faenas required for 
the vegetable garden and the plum orchard. The Commission has not assigned the faenas 
for the vegetable garden and the orchards. Only paid work is undertaken by all the 
ejidatarios. 
The project is unlikely to be replicated in other ejidos due to its high investment of money 
and the need for high social capital to implement it. 
6.4 IRECOMMENDATILONS FOR THE PROJECT 'WATER AND LIFE' 
It is recommended that: 
1. The project addresses the need of human water consumption with the rainwater 
harvesting systems available. The rainwater harvesting systems should be used not 
only as a coping measure, but as a strategy to address this essential need of San Felipe. 
The water of the highest quality available should be given to people first. 
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2. The women be given responsibility for the vegetable garden. The vegetable garden 
provides a learning environment where women could be trained in technical and 
management skills. These activities could foster the formation of a women's local 
organisation that has a voice at the ejido's assembly meetings. Eventually, this 
organisation could have a wider influence in the community and increase women's full 
participation in the development of San Felipe. 
3. The kindergarten, after school hours, is used as a meeting place for the community, the 
Commission and the assembly, and future local organisations. The key of the 
kindergarten needs to be available to other responsible members of the community 
besides the teacher. 
4. A combination of the different assets available in San Felipe are experimented with to 
improve livelihood strategies and outcomes. For example: grow pasture in the fenced 
plots; grow maize and beans in the vegetable garden; investigate the feasibility of 
integrating the fruit trees, mezquite or palms with crops; use water from the Vecar 
system for human consumption and the spring for the vegetable garden; diversify the 
use of the water from orchard cisterns to other strategies such as livestock. The project 
should not concentrate its efforts on increasing new assets while the former ones have 
not been effectively used and have not reduced the vulnerability nor improved the food 
security of the community. 
5. The project encourages more participation by beneficiaries in project decision-making 
to empower people and to foster a sense of ownership and responsibility. 
6. The project encourages self sufficiency and discourages dependency to enhance 
sustainability by: 
0 Improving networks and connections for the supply of medicines and establishment 
of plum and peach markets. 
Stopping the food handouts strategy that is creating a false sense of security, 
leading to livelihood strategies such as ixtle extraction to disappear and hindering 
the creation of sustainable livelihood strategies. 
7. A time for the completion of the project in San Felipe is determined so that the 
community is aware of their responsibility and can work towards self sufficiency in 
maintaining the systems provided by the project. 
8. The project, together with the people of San Felipe, sets clear objectives and indicators 
for monitoring and evaluating the project in the future. 
6.5 LESSONS LEARNT 
Some general lessons can be learnt from this case study that can be applied to other 
development endeavours in Mexico and elsewhere. The more specific lessons are 
described first, ending with most general lessons. 
1. Livelihood structures of the semi-arid region of Mexico are likely to be complex, 
usually integrating limited assets in diverse livelihood strategies to reduce the risks 
associated with living near subsistence. There is an urgent need to reduce vulnerability 
and improve food security in the communities. An increase in assets does not 
necessarily improve the livelihood strategies and therefore does not assure a reduction 
in vulnerability or an improvement in food security. 
2. Water is an essential asset for the Mexican semi-arid regions, however an increase of 
this natural capital is not enough on its own to reduce vulnerability or improve food 
security. There are a number of other essential ingredients. Water management is 
equally important. Income was demonstrated to be another very important asset in San 
Felipe. It was evident that an increase in income is not enough, because the seasonality 
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of the income-earning opportunities means that money is not always available. Lack of 
a saving culture in a region where there is no regular sources of work or steady stream 
of income makes the community vulnerable. What is required are productive activities 
that assure food security or provide a regular income. Changing to a saving culture is a 
long term solution that requires skills, training and the improvement of physical and 
financial assets. 
3. Organisations and policies have a direct impact on the level of participation and access 
to assets of the different groups of a community. Therefore, to increase the 
participation of women it is important to formalise a base organisation that participates 
in the decision-making of an ejido. The national laws may hinder the participation of 
women as all required structures and processes of the ejido are developed by the 
ejidatarios. 
4. It is important to increase the networks and connections of the local organisations with 
the wider institutions. If not, ejidos and similar small communities will be dependent 
on outsiders as intermediaries. This, as demonstrated in this case study, limits 
communities to a range of choices and goals that do not agree with the ejido's 
perception of reality, formulated by inaccessible agencies. 
5. Women's full participation is essential to achieve a reduction in vulnerability, 
especially an improvement in food security. Women need to have a voice in the 
decision-making both in development projects and the community, especially on 
matters regarding food production, consumption and preparation. Otherwise, because 
of the different role that women and men play in a community, women's and children's 
needs may be neglected and remain unaddressed. 
6. Participation should be used to empower people, and not as a tool for outsiders to 
accomplish an aim. K not, real poverty reduction and sustainable development will not 
be achieved. People become dependent on aid, as has happened in San Felipe. 
Inhabitants feel impotent to build or repair rainwater harvesting systems or cultivate 
new orchards, and are replacing traditional livelihoods (e.g. ixtle) with temporary 
income measures. The community is not capable of maintaining and enhancing the 
assets implemented by the project and the benefits are likely to fade. 
7. Development endeavours should integrate poverty reduction strategies, sustainability, 
participation and empowerment processes as part of their general outcomes. Negative 
impacts or failure to achieve development goals could easily happen if there is not a 
holistic view of the processes by which people achieve their livelihoods and 
consideration of how the project will impact on the whole community. 
8. The DFID sustainable livelihoods framework and Max-Neef human scale development 
approach are two complementary models that can be used to effectively provide a 
holistic view of the strengths and needs of a community. Using these models as a 
basis, stakeholders will be able to plan, implement and monitor relevant development 
projects that assist the community to achieve sustainable livelihoods. 
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